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Fort St. George , 3d January, 1810. 
SIR, 

X HAVE the honour to transmit to you for the pur- 
pose of being laid before the Asiatic Society, a paper 
which I have received from Major W illi am LambtoN 
of H. fy[. 33d Regiment of Foot, entitled, “ An account 
“ of the measurement of an Arc on the Meridian, 
“ comprehended between the latitudes 8° 9 ' 38 ".39 and 
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tending to 14° 6' 19" North.” 
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nicating to the learned Society, a paper containing matter 
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furnishing so many new proofs of the eminent endowments 
and indefatigable exertions which have long distinguished 
the character and labours of its respectable and meritorious 
author. 

I have the honour to be, Sir, 

Your obedient humble servant, 

MINTO. 


Hon. H. T. Colebrooke, &c, &c. &c. 
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MEASUREMENT OP AN ARC 


I. 

An Account of the measurement of an Arc on the meri- 
dian comprehended between the latitudes 8° 9 ' 38" .39 
and 10° 59' 48" .93 North , # Continuation of 

the grand meridional Arc , commenced in 1804, and 
extending to 14° & 19" North . 

BY 

MAJOR WILLIAM LAMBTON, 

33r/ Regiment Toot. 


IN a paper which I communicated to the Asiatick so- 
ciety, and which was published in the tenth volume of 
the Researches, I took an opportunity of noticing that a 
meridional Arc had been measured upwards of three 
degrees in amplitude. Being in expectation that the de- 
tailed account of that measurement would be transmitted 
to the Royal Society by the Honourable the Court of 
Directors, I have given no particulars of it here, but 
shall only notice the general results as combined with 
the operations hereafter mentioned. . These meridional 
measurements being the chief foundation of the trigono- 
metrical survey, which has been carried on under my 
direction for some years past, it is to be hoped that the 
East-India Company will be desirous of having them 
published along with the general account of the 
survey. But such a work being arranged in a great 
measure according to the order of time, must exhibit 
what is purely scientific, in a detached and mutilated 
form ; it is therefore my intention to collect, at some 
future period, all the particulars that regard the compa- 
rison of celestial and terrestrial arcs, and digest them in a 
manner better prepared for the learned reader. The 
present period is replete with splendid performances in 
practical science, and although their objects be dif- 
ferent, yet there result from each of them certain facts 
that tend to throw new light on various philosophical 
subjects. The grand operations in France , conducted 
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by the celebrated De Lambre and Me'chain, have 
for their object the determination of a standard mea- 
sure ; but, to accomplish that, they have measured an 
arc on the meridian upwards of nine degrees in length. 
The chief intention of the great survey in England, 
under Colonel Mudge, is to obtain a correct plan of 
the island of Great Britain , and the geographical posi- 
tions of all known places, in latitude and longitude. In 
carrying this into effect, it was necessary to have a series 
of triangles in the direction of the meridian, from which 
has been deduced an arc of 2 ° 50 ' 23 ", which is to be 
extended northerly. The principal object of my own 
labours, when this work was first proposed to the 
Madras government, was to connect the two coasts of 
Coromandel and Malabar , and to determine the lati- 
tudes and ^longitudes of the principal places both on 
the coasts and in the interior. The original design has 
been vastly enlarged, and, in addition to the triangles 
carried across the Peninsula, between the latitudes of 
twelve and fourteen degrees, another series has been ex- 
tended from Tranqutbar and Negapatam , entirely across 
to Paniany and Calicut ; and, to render the skeleton 
complete, a meridional series has been carried down the 
middle of the Peninsula, terminating at the sea near 
Cape Comorin, from which have been extended other 
serieses, to the east and west, entirely along both the 
coasts. From the above-mentioned meridional series, 
I have deduced an arc of nearly six degrees in amplitude. 
The members of the Swedish academy have likewise 
been performing a similar work ,* but the sole intention 
of that was, the measurement of a degree at the polar 
circle, as a test to the one executed by Maupertuis 
and his associates. These various performances have 
afforded the learned world the most extensive and the 
most accurate data hitherto obtained for determining* a 
question of great importance in physical astronomy, viz. 
the dimensions and figure of the earth. This circum- 
stance being involved in many abstruse speculations, r*- 
H 2 
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MEASUREMENT OF AN ARC 


lating to the precesion of the equinoxes, the nutation of 
the earth's axis, the parallaxes of the moon, &c. &c. it 
has been found expedient, in order to make the theory 
agree with the observations of astronomers, to adopt a 
figure whose ellipticity was from ^ to yjy, in place of ^ 
given by Sir I. Newton: and various experiments, 
with pendulums in different latitudes, seemed tp justify 
the measure. It will appear, in the sequel of this me- 
moir, how far the recent measurements may be relied 
on in computing according to the elliptick theory ; and 
certainly, from the great length of the arcs and their re- 
moteness from each other, more reliance may be placed 
in computation drawn from them, than from any experi- 
ments made by such pendulums as have been generally 
used for those purposes. 

The arc, which is the subject of this communication, 
is a continuation of the same meridian line, whose posi- 
tion was determined at the station of Dodagoontah in 
Mysoor , in 1805, and is the meridian on which the 
former arc was computed. The present arc commences 
at Putchapolliam station in Coimbetoor , where the former 
one terminated, and concludes at Punnae near Cape 
Comorin. The positions to the southward fall very fa- 
vorably, and the place of observation at Punnae is 
only 98.2 feet east from the meridian of Dodagoontah. 
There is one station ( Permaul malli ) on a very lofty 
mountain, which has not yet been observed at, on account 
of the difficulty in getting at it ; and besides, the season 
when I was in Coimbetoor was not favourable for ascen- 
ding such high places. In consequence of this, there are 
four triangles wherein only two angles in each have been 
observed ; an omission which at present must be dispensed 
with ; but the base of verification near Tinnvotlly will shew 
that no important error has crept into the operations. 

The measurement of the base line in Coimbetoor, and 
the observations for the zenith distances of stars, were 
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completed in the beginning of 180b; but I have re* 
corded them at full length here, as being the commence- 
ment of this section ot the grand arc. The base near 
Tinnivelly was measured early in the present year, and 
the triangles continued to the southern station near the 
sea beach, a few miles east from the lines of Travan - 
core . At this station, I sat down to observe the same 
stars which had been observed at Putchapolliam > and 
with equal success. Having finished there, I returned 
to Palamcottah , with an intention of making another set 
of observations, and for that purpose I erected a Small 
observatory on the rampart of the fort, to be secure 
against the high winds ; but the badness of the weather, 
occasicfhed by the setting in of the west monsoon, ren- 
dered all my endeavours fruitless. I have, however, rea- 
son to hope that the observations which have been made 
at the extremities of the arc will be thought satisfactory. 

The length of the degree due to the middle point of 
this section of the arc, or latitude 9° 34/ 43", is found 
to be 60473 fathoms nearly. Now it may be proper to 
notice here, what has already been noticed in giving an 
account of the former arc, that between Dodagoontah, 
in latitude 13°, and the station at Bomasundrum , in 
latitude 14°, there is a vein of iron ore, which was sup- 
posed to have affected the plummet, as some irregularity 
appeared to exist in the observations at those places. 
The arc between Putchapolliam and Dodagoontak gave 
the length of the degree for latitude 1 1° 59' 34" equal 
60529 fathoms, and the arc between Putchapolliam 
and Bomasundrum gave the degree only 60449 fathoms 
reduced to the same latitude on the elliptick hypothesis. 
Seeing such a disagreement, it was necessary to recur to 
the nature of the country, as both those stations are 
sufficiently remote from mountains to remove any appre- 
hension of a disturbance from them. But since no doubt 
remained as to the existence of some disturbing cause, I 
attributed it to the effects of this bed of ore, and con- 
cluded that the plummet had been drawn to the north- 
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ward while observing at Dodagoontah , and to the south- 
ward while at Bomasundrum, which would give the 
celestial arc between Putchapolliam and Dodagoontah 
too little, and that between Putchapolliam and Boma- 
sundrum too great, the reverse of which would take 
place with respect to the length of the degrees in these 
two arcs. Being confident as to the accuracy of the 
observations at both places, and considering the circum- 
stances just mentioned, I thought it reasonable to take 
the mean of the two degrees, which gave 60490 
fathoms nearly, for the length of the degree in lati- 
tude 1 1° 59' 54". 

Whatever may have been the cause of irregularity in 
the observations made at Bomasundrum and Doda- 
goontah, the errors occasioned thereby must he consi- 
derably reduced, when the whole arc, including the 
present measurement, is taken into account. I shall 
therefore take notice here what the general result gives, 
by comparing the arcs Punnae and Dodagoontah, Punnae 
and Bomasundrum , and Punnae and Paughur , which 
last place was also a station of observation in the former 
part of the operations. 

It appears from Art. 8. that the celestial arc between 
Punnae and Putchapolliam is 2° 5 O' 10" .54 ; and the 
celestial arc between Putchapolliam and Dodagoontah, 
by the observations in 1 805 and 6, was 2° O' 9" .79 ; 
and therefore the sum is 4° 50' 20' .33, equal to the 
celestial arc between Punnae and Dodagoontah . The 
terrestrial arc between Punnae and Putchapolliam is 
1029100.5 feet, to which add 727334.6 feet, the terres- 
trial arc between Putchapolliam and Dodagoontah , w r e 
have 1756435.1 feet or 292739.2 fathoms, which, com- 
pared with 4° 50' 20".33, will give the mean length of 
the degree, equal 60496 fathoms for latitude 10° 34' 49", 
the middle point of the arc. 

The former celestial arc between Putchapolliam 
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and Bomasundrum was 3° o' l". 88, to which add 
2° 50' 10" .54 gives 5° 50' 12" .42; and the terres- 
trial arc between Butch apoliiam and Bomasundrum 
1088275.8 feet, to which add 102.0100.5 feet, gives 
2117 37b. 3 ieet, or 352896' fathoms nearly, which 
compared with 5 50' 12" .42, gives 00462 fathoms for 
the mean length of the degree in latitude 1 1° 4' 44" 
nearly, the middle point of the arc. 

Again ; the celestial arc between Putchapolliam and 
Paughur was observed to be 3° 6' 37" .78, and the 
celestial arc between Punnae and Putchapolliam is 
2 J 50' 10" .54, whose sum is 5° 56' 48" .32 for the 
whole celestial arc. The terrestrial arc between Put - 
chapolliam and Paughur was 1128472 feet, to which 
add 1029100.5 feet, we have 2157572.5 feet, equal to 
359595.4 fathoms, and this compared with 5 56' 48" .32 
gives 60469 fathoms nearly, for latitude 11° 8' 3", the 
middle point of the arc. 

As the two last arcs are nearly of the same length, 
and the results differ but little, it has been thought suffi- 
ciently correct to take the mean of the two degrees as the 
measure due to the mean latitude of the two middle 
points, in which case we have 60466.3 fathoms for the 
length of the degree in latitude 1 1° 6' 23" 5. 

In order to get a mean result between the obser- 
vations made at Dodagoontah and these two latter 
stations, the degree in latitude 10° 34' 49" has been 
taken and used with the degree in latitude 52° 2' 20", 
equal to 60820 fathoms ; and with these the ratio of the 
earth’s diameters has been computed, and found to be as 
1 to 1.0030359 (Art. 2, Appendix); and thence the 
length of the degree in latitude 11° 6 V 23" .5, lias beer 
found to be 60498 fathoms : therefore the mean between 
this and 60465.5 is 60486.75 fathoms; or, to avoic 
decimals, it h^s been called 60487 fathoms for latitud< 
H° ff 24". 
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This mean measure has been used with the degree in 
latitude 52° 2' 20", and the ratio of the earth's diameters 
again computed, and the polar and equatorial diameters 
are found to be as 1 : 1.0031429, and I have made use 
of this for determining the lengths of degrees in different 
latitudes, by which the latitudes of all the great stations 
of observations in bringing down the grand arc have 
been finally fixed. And here it may be proper to observe 
that, in the tenth volume of Asiatick Researches , I 
have mentioned the latitude of Dodagoontah to be 
12* 59 ' 59 " .91, as determined by nine stars from the 
Greenwich observations of 1802; and from that the 
latitude of the observatory at Madras was deduced, 
and was found to be 13° 4' 8" .7. But if it be allowed 
that the plummet has been drawn to the northward 
while observing at Dodagoontah , the observations at that 
place would give the latitude less than it really is. 
Under this conviction, I have made Pumiae the fixed 
latitude, which was determined by eight of the same stars 
that were observed at Dodagoontah , and was found to 
be 8° 9 ' 38" .39 ; and by setting off from that parallel, 
and computing according to the lengths of the degrees 
given in Art. 3, Appendix, the latitude of Dodagoontah is 
found to be 13° O' l" .9 which is 2" more than before, and 
therefore the latitude of the observatory at Madras , as de- 
duced from that of Dodagoontah , will be 1 3° 4' 1 1" nearly. 

After the deductions enumerated in this summary, the 
whole of the measurements both in England , France , 
and at the polar circle, have been compared, by using 
the degree in latitude 1 1° & 24", being the most southern 
of the recent operations ; and from these different data 
three ellipticities have been computed, and the mean 
taken, which will give an ellipsoid whose polar and equa- 
torial diameters are to each other as 1 : 1.003242 nearly. 
Froip this, and the degree above mentioned, various con- 
clusions have been drawn, in the appendix to this 
memoir, to which I shall refer the reader, and proceed 
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to <dve a detailed statement of all the particulars which 
are tne immediate subject of this paper. 

W. LAMBTON. 

Trichinopoly , Nov . 1st., 1809. 


1 . Measurement of the Base Line in the Coimbetoor. 


This base has been measured with Jthe same apparatus, 
and in the same manner, as the base near Bangalore ; 
an account of which lias been given in the 10th volume 
of the Asiatick Researches: the whole operation has 
been conducted under my own immediate inspection. 


Experiments made for comparing the Chains. 


| PREVIOUS TO THE MEASUREMENT. || AFTER THE MEASUREMENT. j 

1806 

Excess of 
the 

Old Chain. 

REMARKS. 

1806 

Excess of 
the 

Old Chain. 

REMARKS. 

March 19 th 
at G A.M. 

6 r. m. 

DIVISIONS. 

19 

19 

17.5 
17-25 
17-5 

18.5 

18 

20 

1.9-25 

18.5 

1 7 

18 

17-5 

17.5 

The mean 
temperature 
daring these 
'experiments 
was 86°. 12 

April 19th. 
at 6 A. M. 

20th 
at 6 A. M. 

DIVISIONS. 

28 

26' 

27-75 

28.25 
27 

25.5 

23.25 

22.25 

23.25 

22.25 

23.25 

25.75 
24 

24 

24.75 
24.75 1 

The mean 
temperature 
during these 
experiments 
was 81°. 1 

Mean | 

I 18.18 

|| Mean 

25 .J 

1 
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TABLE 

Containing Particulars of the Measurement. 

[Commenced on the 20th of March, 1 80()\] 
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measurement of an arc 


* B 

if 

a 2. 
Is 

A 

'si 

fid 

12 

in 

S'i 

Deductions from 

Hypothenuse. 

Perpendicular. 

Commencement 
from the last. 

* a 

H 

Asrenti. 

Descents. 

Above. 

Pelt* 



( „ 

FEET. 

FEET. 

FEET. 

INCHES 

INCHl^ 

0 

78 

100 

0 5 55 

.00015 


0.1716 

5.5 


116. 

79 

200 

0 30 0 

.00762 

I.746O 




76.1 

80 

400 

1 6 50 

.07560 

77767 


11-7 


85.1 

81 

400 

1 4 45 

.07094 

7-5350 




,1)5.8 

82 

600 

1 34 30 

.2266s 

16.4910 


12. 


107-7 

83 

400 

l 0 0 

.06092 

6.9800 



5.1 

SO. 

84 

300 

0 26 10 

.00870 


2.2825 



87.6 

85 

200 

0 54 10 

.02484 


3.151/ 


77 

96.7 

86 

300 

1 32 25 

.07252 


5.3858 

3.8 


99-9 

87 

300 

0 16 55 

.00363 

1.4747 


15.5 


111.2 

88 

400 

1 39 30 

.16752 

11.5740 


8.1 


79--* 

89 

400 

1 15 30 

.09648 

8.7820 




81.8 

90 

400 

1 4 40 

.07076 

7.5 253 




89.7 

91 

300 

0 22 5 

.00621 

1.9273 




90. 9 

9 2 

200 

1 22 5 

.05700 

4.7748 


17-8 


104.8 

93 

200 

1 34 55[ 

.07621 

5.5212 


9-5 


111.5 

94 

400 

0 30 30! 

.01576 

3.5500 




7L4 

95 

300 

Level 






79-9 

96 

300 

0 35 40] 

.01614 


3.1120 


10.6 

88 .7 

97 

100 

t 6 35 

.01876 


1.9369 


34.3 

93.2 

98 

100 

Level 



• 



95.2 

99 

300 

0 54 55 

.03828 

4.7927 




77-8 

100 

200 

0 5 40 

.00028 


0.3287 



79-4 

101 

300 

0 23 5 

.00678 


2.0143 


8.4 

88.7 

102 

300 

0 32 50 

.01368 

2.8655 


10.6 


98.8 

103 

300 

l 44 10 

.13773 

9-0895 




104.8 

104 

700 

1 7 5 

.13328 

13.6.599 




79.1 

105 

700 

1 1 0 

.11018 

12.4180 




89-5 

106 

500 

1 17 50 

.12815 

11.3208 


7.8 


98.2 

107 

200 

0 5 30 

.02158 

2,9370 



31.6 

109.2 


32300 


4.85778 

307.4020 

178.7862 

382-85 

t 

311.2 

94.03 


[Completed on the 19th of April, 1816.] 


N.W. end, above the S.W. end of the base, 134.8 Feet in perpendicular 
height. 
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At the commencement, the old chain 
exceeded the new one 18.18 divisions 
of the micrometer, equal .00728 feet. Feet. 
Therefore 323 x 100.00728 feet will be 
the measure in terms of the new chain - =32302.3514 

At the conclusion, the old chain ex- 
ceeded the new one 25 divisions, and 
had therefore increased 6.82 divisions, 

equal .00273 feet. Hence 323 x 

= 0.4409 feet, the correction for the 

wear, which add + 0.4409 

The sum of the deductions from col. 

4th is 4.85778 feet, which being increased 
in the ratio of 100 to 100.0072 will he 


4.8581 feet, which subtract — 4.8581 


Hence the apparent horizontal distance 

will be 32297.9342 

The correction for the expansion and 
reduced to the standard temperature of 
62° will be ( 94O - Q3 ^ 50 °) * .oo74-(62°-5o 0 ) x .onay 

x 32297.9342 feet, which add + 4.7744 

Hence the corrected measure of the 
Base for the temperature of 62° will be . 32302.7086 


Which, being reduced to the level of 
the sea, will be 32301.2769 


The last reduction is applied to the S. E. end of the 
Base, which is nearly the mean height of all the hypo-* 
thenuses, and is 925.5 feet above the level of the sea; 
which height was determined by bringing down the 
triangles from the station at Dodagoontah . 
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2. ANGLES 


At the N. IV. End of the Base Line . 


BETWEEN AND 

S.E. end of the Base. .Naudkaunce hill .... 40' 18 
Oodoormalli 87 3 


Hallagamalli 142 32 

Naudkaunce hill ....Oodoormalli 10 43 

Oodoormalli Hallagamalli 35 28 


22.5 ) 
21.75 \ 

52.25 


22.12 


54.5 

56.25 V 53.7 

53.25 

52.25 


41 


40.75 ( 
42.25 


41 .25 


2975 ? 

32.75 * 


31.25 


49 

46.75 J 

45 >47.55 

48 


Hallagamalli Shcnnimalli 


77 17 


49 

19 

14.75/ 
15. 75> 
14.75 ( 
14. 


15.65 


At the S. E. End of the Bane Line. 


N.W. end ©f the Base. .Naudkaunee hill . . . . 


77 29 12.25 
10.251 
12 . > 


12 . 


13.5 

61 23 45.25' 
4775/ 
48.75S47.4 
47.75 ( 

47.5 


Oodoormalli 
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At the S. E. End of the Base ( continued ), 

between and 0 

Oodoorinalli Hallagamalli 36 30 18.2.') ’ 

14.25 i 

15. V 155 
13. 

16. 

Ilallagamalli .Shcnnimalli 50 2 7 50. 

tlU 

47-5 

Hallagamalli Yaelmatoor hill 88 44 35-75 -s 

27-5 ( 30.92 

29.5 V 

Shcnnimalli Yaelmatoor hill 38 1 6 42. 

39-5 (3975 
37.73 \ 

Yaelmatoor Parmatty hill 67 51 2. 5 

0.25 ( 1.6Y 

2.75 s 

Hallagamalli hill . . . .Purteemalli » • 8 6 0 11. 1 . 0 

17-25 \ 

Parmatty hill Purteemalli 117 24 25.5 7 

24.5 (22.42 
17-25}. 

Rungamalli 58 53 40.25 0 

33.5 V 34.25 

29. S 

Purteemalli, Rungamalli 58 30 45.25 I 

51. >48.1? 

48.25 } 

Putchapolliam Station 112 5 9.87 9.8? 

Yaelmatoor hill Putchapolliam Station 62 39 2 7. 5 

29.5 > 27.25 

25.25 } 


At Naudkaunte Hill. 


N.W. end of the Base • ,S.E. end of the Base. . 56 12 26. 

26.25 

24.75 

Qodoorm&lli ........ 95 2 17. 

14. 


16. 


IH| «•***•** 

r. ; e5 ™ r 


1 

1 


25.67. 

15.67 
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MEASUREMENT OF AN ARC 


At Oodoormalli. 


BETWEEN AND 0 

N.W. end of the Base . ,S.E. end of the Base. , 31 


Naudkaunce hill .... 44 


Hallagamalli 69 


Ilallagamalli ....... .S.E. end of the Base. .101 



33.08 


At Halagamalli . 


N.W. end of the Base, .Oodoormalli 54 34 3.75 ) 

5. £ 4.67 

5.25 5 

S.E. %nd of the Base. .Oodoormalli 42 0 12.5 p 

14. ( 13.92 

15.25$ 

Shennimalli N.W. end of the Base. . 4 7 48 24. 7 oc 

22.5 

S.E. end of the Base,. 60 22 15.25 2 

10.75 V 13.25 
13.75$ 

S.E. end of the Base.,Yaeimatoor hill 47 31 18-75 > 0 „„ 

24. \ 

Yaelmatoor hill Parmatty hill 36 0 13. 1 

10.25 } 10.75 

9- $ 

Parmatty hill Parteemalli 6 3 49 38.5 

36. 

38.5 V 38.4 

36.5 

42.5 

Kautpolliam (S.E. end of the Base) Parteemalli , . 52 18 33.5 

32.25 S 34.42 

37.5 $ 
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At Shennimalli. 


BETWEEN AND 

N.W. end of the Base. .Ilallagamalli 54 54 ‘23.5 1 

24.25 V 23.83 
2 :>. 75 ) 

S.E. end of the Base.. Mallagamalli 69 9 58.75 

92. >60.83 

91.75 > 


Vaelmatoor hill 


Vaelmatoor hill 

.82 1 32.5 j 

> 


07 7 r, ^ 

w -i a / 

> 30. 


29.75 ' 

) 

Putchapolliam Station . 

.92 57 34.75 . 

) 


85.25 ( 

35.75 1 

' 35.6.0 

1 


At Putchapollia.ni Station . 

'diemnmalli Vaelmatoor hill. ..... 43 39 0.25} 

38 58.25 f 

39 3.5 ( 

2 . 75 } 

Vaelmatoor hill S.E. end of the Base. . 101 2 S.5 1 

8.9 > 8.73 

8.8 > 


At Yaelmatoor Hill. 


S.E. end of the Base . . Hallagatnalli 

Shennimalli 

Shennimalli ......... Putchapolliam Station 

S.E, end of the Base . .Putchapolliam 


10. 


v 

7- ( 
I0.7 5 
46.5 

> 9.06 

44.25 j 

to. \ 

> 45.58 

25.75 : 
2 u.75 \ 

23.25 : 

• 23.2^ 

> 

> 

21. 

22.75 1 

> 22.33 

) 


C 
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MEASUREMENT OF AN. ARC 


At Parmatty Hill. 


BETWEEN 

A N I> 





Hallagamalli 

. .Yaelmatoor hill 

,.48 

l6 

14.5 1 

1 





IE ( 

7-25 

> 10.75 





10.25 

) 

Yaelmatoor hill . . . . 

. . S.E. end of the Base . 

,.6o 

9 

41.25 






40.25 v 
37-75 ( 

• 39.75 





3975 


S.E. end of the Base 

. . Rungamalli 

..81 

54 

30.25 j 

) 





5975 

> 58.67 





56. ' 



At Purteemalli . 


Hallagamalli Parmatty hill 69 25 39.5 j 

34. ( 3 7.33 

38.5 Sj 

S.E. end of the Base ,.41 41 14. 

13.5 13.0 

1 1.5 

S.E, end of the Base .. Parmatty hill 27 44 17.5 

25.5 21.17 

20.5 

Rungamalli 72 57 48. 

52. 

51. ' 5L38 

54.5 

Parmatty hill Kurroomalli 56 39 13.5 3 

15. >13.8 

13. 3 

S.E end of the Base . .Kurroomalli 84 23 28.5 

Itt ^9.n 

29. 

Rungamalli Kurroomalli 11 25 31.5 

37. 

40.5 >35.8 

35.5 

34.5 
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At Purteemalli ( continued ). 

'BETWEEN and 0 

Kurroomalli * .Permaul hill 77 20 47-5 

51. 

50.5 

47- > 49.21 

50.75 
46'.?5 
51. 

Hallagamaiii S.E. end of the Base ..41 41 13. 

S.E. end of the Base , .Parmatty hill 27 44 21.17 

Hallagamaiii Parmatty hill 6.9 25 ‘34.17 

Ditto Ditto (observed direct) 69 25 37-33 

Mean 69 25 3 5.75 

Parmatty hill S.E. end of the Base ..27 44 21.17 

S.E. end of the Base ..Kurroomalli 84 23 29-13 

Kurroomalli Parmatty hill 5(> 39 7-91) 

Ditto Ditto (observed direct) 5(S 39 13.8 

Mean 56 39 10.88 


Purteemalli 


At Kurroomalli. 


48.75 - 

Si U' 


Parmatty hill 82 17 50.5 

48.75 i 
483 
55 
56. 

57- 

S.E. end of the Base ..46 53 12. 

15.5 

15. V 12.S 

10.5 

11 . 

B 11 ngam alii 110 54 37-5 4 

4 si3>-« 

36.5 ) 

c 2 
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MEASUREMENT OP AN ARC 


At Kurroomalll ( continued). 


BETWEEN 

Purteemalli. 


AND 

.Permaul hill 


.57 57 2 9 . 1 
28- 


Permaul hill Risshcemalli 


Kurroomalli 


At Rissheemalli . 

.Permaul hill ........72 47 59- 

57- 


Referring flag 


S3 ^ 

6 1.5 
62. 

..150 42 39- 

36.5 

38. 

37.5 

37. >38.28 

39 . 

38.5 

39 . 

40. 


Referring flag , 


.Nagamalli #.42 46 30. 

b 28.5 

34. 

34.5 

Suddragherry 4 40 14. 

16. 

20 . 

17. 

18.5 
15. 
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At Rmheemalli ( continued j . 


BETWEEN 

AND 

u 

Rdcrring flag . . . . 

. , . .Kurroomalli 

...150 42 3S.28 

Kurroomalli . . . . 

.... Permaul hill 

... 72 4S 0.42 

Referring flag . . . . 

.Pcrmaul hill 

... 77 54 37-86 

Ditto 

....Suddraghcrry . .. 

... 4 40 i6.75 

Suddraghcrry . . . . 

. . . .Pcrmaul hill 

... 82 31 54.61 

Referring flag . . . . 

. . . .Pcrmaul hill 

... 77 54 37.86 

Dilto 

....Nagamalli 

... 42 46 31.7 

Nagamalli 

.. ..Pcrmaul hill 

...120 41 9.61 

Referring (lag. . . . 

....Suddraghcrry ... 

... 4 40 16.75 

Ditto 

....Nagamalli ..... 

... 42 40 31./5 

Nagamalli 

.... Suddraghcrry . . . 

, ... 38 6 15. 


Uibshcemalli 


Suddraghcrry 


Pcrmaul hill 
Risshcemalli 


At Nagamalli. 

, Pcrmaul hill 36 19 22.5 

‘JO. 


in o, >^0.17 


18 . ‘ 25 ' 

21 . 

Suddraghenv ...... 120 33 24.5 


.Sekundermalli 91 30 13.5 5 

jo f 

.3.5 l 14 ' 3 

1 9- ) 

.Risshocmalli 36 ID 20.17 

.Suddraglierry 120 33 23.38 


Suddraghcrry 


Permaul hill 


84 14 3.21 
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MEASUREMENT OF AN AR6, 


BETWEEN 

Rissheemalli 


Pcrmaul hill 


Rissheemalli 


Nagamalli 


Sekundermalli 
Referring flag . 


Pcrmaul hill 

Rissheemalli 

Nagamalli . , 
Ditto 


At Suddragherry . 


AND 

.Pcrmaul hill 


.34 42 51 
50.' 


.Nagamalli 


.56 3 


.Nagamalli 


?L. 

75 v 56.64 

S 


.21 20 22.25 


25 

~ N 22.3 t 
5 

25 ■ 


23.. 

25 

25 


.) 


\ 24.62 


. Sekundermalli 


.Gopaulswamy Station 
.Meenachiporam hill . 


Perrioormalli 


.Rissheemalli 
.Nagamalli .. 


'26.: 
275 
24. 
48 40 S 
40, 

40, 

41, 
41. 

1 28, 

3 37. 
36. 
33 
35 

.104 18 2y. 
33 
28, 
31 
34. 

..34 42 56, 
..21 20 24. 


54 

56 


20 

5 

5 V 40.8, 


65 

.25 

5 V 35.56 
5 

•75^31.2 


.25 


.64 

,63 


. Permaul hill 56 3 21.27 

. Ditto (observed direct) 56 3 22.34 


Mean. 


56 3 21.8 
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At Suddragherry ( continued,) 


between and 0 

Referring flag. • . . . . . .Perrioormalli ...... 104 18 31.2 

Meenachiporam hill ..56 3 35.56 

Meenachiporam hill ..Perrioormalli 48 14 55.64 


At Sekundermalli 


Nagamalli 


Gopaulswamy 


Kooteapara. 


.Suddragherry ..65 36 3. } 

10 ‘ 5 ( 8.63 

10 . ( 

11 . J 

.Suddragherry 20 4 44.5 

51.5 

51.5 

51. 49-8 

51.5 

48.5 
50. 

Kooteapara 42 6 10.5 

11 . 

12.5 V 10.1 
6.5 

10 . 

• Suddragherry 62 10 62. 

63. 

64. 59.4 


At Gopaulswamy. 


Suddragherry Sekundermalli ■ 


.105 53 45.5 
47.5 

42.75> 45.55 
49 . 

43, 
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MEASUREMENT OF AN ARC 


At Gopaulswamy ( continued ). 


BETWEEN AND 0 

Sekundermalli Kooteapara .79 22 15.5 \ 

U. 

to. 

15.75 

16.5 V> 1 5.50 

14.5 
14. 

15.5 
17-5 J 

Kootcapdra Meenachiporam . . . .'78 8 48.5 

5 1 .5 

17.5 

4(75 

45.5 l 1-7.6' f 
4(75 ■ 


Kaulikautan Meenachiporam 51 


Meenachiporam hill . .Perrioormalli .55 


47 - 

47 - 

48.5 



43 45.5 


5(>.5 


5 1 ./5 
4.9- 

4 . 9.5 
50 . 
46 . 

50.5 


49.0P 


.58 


31 


35.5 

36.5 


37.5 

39.5 

35.5 


7 38.28 


39-7>| 

42.5 

39.5 


Sekundermalli 


Kooteapara . 

\ . Gopaulswainy . , , , 



ISlLf 

OX the MEFUDIAX. 


At Kooteapara (continued). 

jnrnvnr.tf and 

liopaulswamv SuddragliCTiy 1 .V) 46. > 

46.4 

45.5 

' ! - > 

V 1-.5 

14..) 

41,;> J 


(iopaulswamy .... 

. . Kaulikautan 

, ...64 

Ml .'!•). i .... . 

3 1, \ "" 

Kaulikautan 

. .Mounadiiporum ... 

,. . .58 

46 28.4 } 



23. f , ... 




:H.-, \ M - l '< 




50.7 > 

(iopaulswamy .... 

. . JMeonachiporam .. 

. . . 123 

4(> J 1.5 

.i.j 

7.3 l s.t 

Mounarliiporam bill 

..(Iopaulswamy .... 

, .12:1 

8.4 

0.4 

46 8.1 

(iopaulswamy .... 

. . Suddraghorry .... 

1 

40 lo. 

Suddraglu'vry 

. . MeenaHuporam ., 

...121 

t5 2.1.1 

Sfkundermalii .... 

..(.iopaulswamy ... 

. . . 48 

51 48.28 

(lonaulswamy . . . , 

. . Suddraglu'iTy ... 

1 

40 15. 




Suddragherry 

. . SekiindiTmalli . . . 

. . . 6o 

22 25.2S 


At Meenach iporam Hill. 

Kooteapara, ^Gropaulswaniy ...... 28 J 5 7- ) 

7 - 7 5 j 
7-5 | 

7 $ )■ 6.82 

8 . 

3.5 

6.5 
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At Mcenachiporam Hill. 


Suddraghcrry Kootcapara . . 35 5 \< 33.5 ~] 

34. 

38. 

35. , )>35.5 


Pcrrioormalli Kaulikautan k ..l] 12 5 7-5 3 

54. > 5(7.5 

58. S 

Gopaulswamy 6*8 40 38.75 3 

37. > 37.25 

30. j 

Suddraghcrry 6 1 1 0. 

> r,.63 


Kolanclloor Station ,.80 51 58.5 

57.25/ 
61. ) 
6 1.5 
5 7.5 

Kaulikautan Pcrrioormalli II 12 56.5 

Pcrrioormalli,. Gopaulswamy 6*8 40 37.25 

Gopaulswamy Kaulikautan 57 27 40.75 

Kootcapara 28 15 6.82 

Kootcapara Kaulikautan 85 42 47-57 


57.25/ 

6l. >50.15 


At Kaulikautan. 

Mcenachiporam Gopaulswamy 


Pcrrioormalli 


..70 39 6 i . 

58.5 \ « 

6 o . > 59 ' 5 
58.5 

.127 22 30.5 ) 

32. f 
27. I 29 '™ 
27. 1 



ON THE MERIDIAN. 


27 


Perrioormalli. 


between 

AND 


Meenachiporam . . 

.... Kaulikautan . , . 

41 24 


(Jopaulswamy . 

55 35 


Suddragherry . . , 



Vullunkota hill . 

72 53 

Vullunkota 

. , . . Meenachiporam . 

72 53 

Meenachiporam . . 

. . . .Suddragherry . . . 


Suddragherry. . . . 

... .Vullunkota .... 

143 37 


At Kolanclloor 

inn. 

Meenachiporam . . 

. . . .Perrioormalli . . , 

5‘) 30 

Perrioormalli . . . . 

. . . .Vullunkota 

48 44 

Vullunkota 

« ♦ . .VullanaudhiH , 

40 53 


43.5 

43.5 

43.25 
32. 
30'. 

34.5 

35.25 
37. 

31.5 

45.5 
48. 

7-5 

9- 

9*5 

30.5 
39-5 
31. 

35.5 
8.07 

44.17 



<s 40.05 


\ 


8 . 0 ? 


( 


35.5 


0.5 

g. 

7-25 7 ^ 

0. 

13.5 

1 6.5 

15.5 > 15.J) 

10.5 

17.5 

00 . 

59- 

61.5 

01 . 

50. 58 ^ 

58.5 
57. 

57< J 
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BETWEEN 

Perrioormalli 


Kolanelloor hill 


Vullanaud hill 


Vullanaud hill 


Coonatoor hill 


Kolanelloor hill 


MEASUREMENT OF A\ ARC 


At Vullunkota Hill. 


.Kolanelloor hill 88 53 48. 

4 7.5 
4 8. 
50. 

• Vullanaud hill 38 11 5:’,. 


18.88 


50. ) 

>' V ’ 

s s 

.Kunnimapotha JO 18 22.5 ) 

Vo 0 
1.0.5 ( ^ 
17-5 J 


yl/ Vullunkota. 

, .Coonatoor hill 46 20 18.25 

!'L ' i6 -“ 

l6. 

..East end of the Rase ..47 .27 86.5 


2/ 86.5 ) 

31.5 E''- J 

'-’ 8.5 ) 


yl/ Vullanaud Hill. 


.Vullunkota 94 54 14.5 


o. 

.57 50 83.5 

31.5 
4<). 

48.5 >46.54 
51. 

57 . 

55.25 


Vullunkota 


Kunniinapotha 



OY THE MERIDIAN. 
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At Taulaootpotha. 

Vullanautl hill Coonatoor hill 80 28 41. 

44. 

45.5 '>40.4 
34. 

37-5 , 

Coonatoor hill Vullunkota hill 6 1 13 20.5 

18.5 
13. 

20. ^18.8 

1.9.5 

20.5 
1.9-5 

W. end of the Base ..45 19 25.5 
°2. 

26.5 25.8 

26. 

2 6.5 

Vullunkota W, end of the Base ..15 53 52.5 

53. 

51. 

53.5 

54. ’ 

52.5 

57.5 

60.5 

60. 
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MEASUREMENT OE AN ARC 


At Taulaootpotha ( continued J . 


BETWEEN AND 0 

W. end of the Base . .E. end of the Base. . . .73 9 36. 

32.5 

30.5 

37-5 , ^30.5 

35.5 

21. I 

20.5 J 


At Coonatoor Hill . 


Taulaootpotha 


.Vullanaud hill 62 


33 56. 
56 
4 6. 


\\ 


53.67 


52.5 

55.5 

55.5 

Vullanaud hill .... . . Vullunkota hill . . . .109 35 26.5 

23. 

24.25 ^ 24.2 

21.5 

2 5.75 

Vullunkota hill Taulaootpotha 47 1 30.5 J 

27.5 f 

32 .75/ 30.75 

3 1 .25 W 
31.75 J 

Taulaootpotha W. end of the Base ..41 14 28.5 J 

28.5 f 

31.5 ( J °- 

31.5 1 

W. end of the Base. . . .K. end of the Base ... .54 18 14. 


17. 
16. 

18. 
14. 
20 . 
14. 

E. end of the Base, , , .Vullunkota 60 5 16. 

16. 

18. 


o 

5 ^ 

5 

5 

5 _ 

A i 

256 


16.5 


16.81 
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At the West End of the Base ( Palamcottah). 


between and 

Vullunkota Taulaootpotha 


Taulaootpotha .Coonatoor hill 


Coonatoor hill ...... E. end of the Base. . 


E. end of the Base. . . .Taulaootpotha 


110 52 49.5 •'i 

49. 1 

48. 

41.5 

44.5 


44. 

44. 


V- 45. 1 


4 7- 

45. 

46. 

42.5 
40. 

..93 26' 9. 1 

9.5 > 9-35 
9.5 ) 

, .62 54 46. 

46.5 

42. V 42.4 

38.5 
39 . 

..30 31 38. 

32. 


32. 


34. 

35.5 

42.5 


>36.82 


43.75,) 


A t the East End of the Base. 

Vullunkota Coonatoor hill 72 27 14. 

15.5 

10 . 

Coonatoor hill ...... W. end of the Base ... .62 46 70-5 

65.5 


13.17 


64.75 

54. 

54.5 


f 60.63 


54.5 
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MEASUREMENT OF AN ARC 


At the East End of the Base ( continued ). 


BETWEEN AND 

W. cndot the Base. . . .Taulaootpotha 76 IS 52.5 

55.. t 

53.5 V 53.4 
54.5. 

51. 


At Kunnimapotha . 

Vullunkota Vullanaud hill 51 20 53. 

50.5 
53. 

5*2. >56‘.p3 

63.5 
64. 

62.5 j 

Vullanaud hill Red hill station 66 8 28. 

211.5 

2.6.5 

30. )> 28.07 

25.5 
27- . 

. 27- J 

Red hill station Koodunkolum station.. 52 56 22. 

22 . 

no 5 

j.x > 17 ' 17 ' 

12.5 
11 . 


J/ ived ///// Station. 


V ullanaud hill 


Kunnimapotha 


64 26 56.5 A 

54.5 / 

52.5 s 54.4 
53. C 

55.5 J 
73 48 18. 

16.5 

17-5 >16.4 

20.5 

21.5 


Kunnimapotha 


Koodunkolum 
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At Red Hill Station ( continued ). 


Kunnimapotha Munpotha 48 11 40. 1 

41.5 >40.42 

39-7$) 

Munpotha Koodunkolum ..25 36 40.5 J 

40.5 > 40.5 

40.5 ) 


At Munpotha. 

Kunnimapotha Red hill Station 58 34 52. 

49. 

46.5 V 41.1 

30.5 

27.5 

Red hill Station Koodunkolum Station 6’2 30 28. 

27- 

asj >^ 33 

51. 

53. 

Koodunkolum Station Punnac Station 23 24 17- 

19.5 

17.5 

!L > 16 '- 5 

15. 

16. 

13.5 

Kunnimapotha Punnac Station 144 29 37- 

35.5 

40.5 

33. ? 36 . 

35. 

36.5 

34.5 

Red hill Station Koodunkolum 62 30 37-33 

Koodunkolum Punnac Station 23 24 16.5 

Punnae Station Red hill Station ...... 85 54 53.83 

Kunnimapotha Punnae Station 144 2 9 36. 

Ditto Red hill Station 58 34 42.17 

Ditto Ditto (observed direct) 41.1 

Mean, 


58 34 41.64 
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At Koodunkolum Station. 


between and 

Kunnimapotha Red hill Station 53 15 30. 

30 ' 5 \ ‘28.13 
25. ? 

27 - 

Red hill Station Munpotha 91 52 4.3,5 


Munpotha Punnac Station 


Kunnimapotha 


Punnae Station Munpotha Station 

Munpotha Station .... Kunnimapotha . . 



Kunnimapotha 


.Punnae Station ......97 44 36.47 


At Punnae Station. 


, 97 28 28. 
28 . 
25. 

27. 

26.5 

12 . 

14. 



Koodunkolum 


.Munpotha 
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3. Description of the great Stations. 


PURMUTTY or Molapolliam hill is about one and 
a half miier> N.E. from the village of liirmuttij , and 
about ten miles south from Kodimoodi; at the foot of 
the bill on the west side is a small village, Molapolliam , 
from whence the road (which is acausewav) leads to the 
summit of the hill, where there is a pagoda, on the plat- 
form of which is the station, marked by a small hollow 
in the ehanam , about thirty feet S. West from the 
tower of the pagoda. 

ShennimaUi . A hill near a respectable village of that 
name, on the great road from Erode to Daraporam . 
The station is on the highest part of the lrill, a few 
hundred feet N.W. from the pagoda. It is marked as 
usual with a platform and stone. 

Yaelmaloor Hill. A well-known hill, about six 
miles E.N.E. from ShennimaUi , with a pagoda near 
the top. The station is on a stone platform, a little way 
to the N.W. of the pagoda, on the highest part of the 
hill. 

llallagamalli. A hill with a pagoda on the top, 
about seven miles S.W. from ShennimaUi. The station 
is on the platform of the pagoda. 

Oodoormalli. A hill near the village of Oodoor , on 
the great road to Daraporam , and about twenty mile’s 
S. by W. from ShennimaUi. There is a small pagoda 
on the east part of the bill, but the station is considerably 
to the westw ard of the pagoda, upon a rock, which has 
a circle marked upon it. 

D 2 
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MEASUREMENT OF AN ARC 


■& singular appearance at a distance; there is a pagoda 
on the western rock, and the station is on the top of the 
pagoda, between the tower and the S.E. corner. 

Kooteapara station is on a rocky hill in the It amis - 
scram district, about six miles west from Arupcoia , 
marked as usual on a rock. 

Meenachiporam . This is a solid rock, about three and 
a, half miles north from Yettiaporam , or KUapoor , and 
nine miles east from Kovilputty ; there is a small village 
called Mullapulty at the S.E. foot of the rock, and the 
village Meenachiporam (from which the name ot the hill 
is derived) is about one mile north of the rock. The 
station is on a stone building on the rock, marked. 

Kaulikautdn. A hill with a pillar on the top, about 
three miles S.E. from Kurroonelloor ; there is a plat- 
form about fifteen yards east from the pillar, and a 
marked stone in the middle of the platform defines the 
station. 

Pcrrioormalli is three and a half miles N.W. from 
Sungarnacoil , in the lumrdhj province ; the' road to 
the summit of the hill is on the east side, leading from a 
choultry. It is a three-topped hill, and the station is 
on the highest and easternmost top, where there is a 
platform marked as usual. 

Kolanelloor station is on a beautiful rising ground, in 
the plains of Panjalamkoorchee , about three miles west 
from JVoiapadaram. There is a place of worship on this 
little eminence, shaded by a cluster of trees ; and the 
station will be found on a platform, a little to the north 
of the trees, marked as usual. 

Vullunkota is a small hill, about seven miles N.W. 
from Turn welly, and about two miles S.W. from 
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Modakoorchi ; the station will be found on a platform 
marked. 

VulIanaud-HilL This a conspicuous range, about 
ten miles east nearly from Palamcottah , and about on 0 
mile cast from the village of Vullanaud. The station is 
on the highest peak (called Womans peak), and is 
marked by a level spot with a stone, &c. 

Taulaootpotha. This is nearly at the eastern extremity 
of the low range of hills that is seen about six miles north 
of Palamcottah, running east and west, whereof 
Vallunkota is the western extremity. There is a village 
about half a mile south of the hill, called Taulaoot , from 
whence the hill derives its name ; the station is defined 
by a large stone marked as usual, and can be pointed out 
by the inhabitants, though there is no platform. 

Coonatoorpotha is a small hill, about two miles S.Y/. 
from Tim live Up, and nearly on the north bank of the 
Tambrapurni river. There are several villages near this 
hill, but the village from which it derives its name is on 
the east side of the hill. A small platform on the hill, 
marked as usual, defines the station. 

Base Line, west end, is about a mile and a half west 
from the village of Shadooroypootoor, and about five 
miles N.W. from Tinnivelly ; it is marked by a large 
stone with a circle. The east end is about one hundred 
and fifty yards west from the village of 
and six miles N.E. from Tinnivelly, marked by a large 
stone. 

Kunnimapotha. A small but steep hill, at the S.E. 
extremity of a range of hills that lies about two and a 
half miles nearly west from Nagalancherry, and about 
fiveiniles east from Calc and. The station is on a plat- 
form marked. 
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Red Hill Station. This station is on the red sand- 
hills, that lie about eight miles west from Manapar , 
and about two miles east from a small village called 
Iltumpully, whose inhabitants alone can trace the spot 
on the sand-hill where the station was, and which is 
marked by five very long pickets, driven into the drift 
sand, four of which form a square of nearly three feet, 
and the fifth, being in the centre of the square, defines 
the station. 

Munpotha is a small rocky hill, about four miles east 
from Arambully , and three miles south from Punnagoody . 
The road to the summit is on the east side of the hill. 
The station is on a large rock marked by a circle. 

Koodunkolum station is on a rising ground, about 
three miles S.W. from the village of that name, and 
three miles N.E. from PilUkolum. This ground is 
nearly a mile north from the sea-shore, and is covered with 
a thick forest of thorn-trees. The station will be found 
in the centre of a high circular platform marked on a 
stone. 

Punnae station is the great station of observation at 
the southern extremity of the grand meridional arc, and 
is marked by a square building with two doors and two 
windows arched, and a solid pillar in the middle, on the 
top of which there is a large circular stone, with a hole in 
the centre. The building is on a rising ground, nearly a 
mile S.E. from the village of Punnae, about eight miles 
N.E. from Cape Comorin , and nearly seven hundred 
yards from the sea-shore. 
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4. Principal Triangles. 


$ .W. end of the Base from S.E. end of the Base 32301.28 Feet. 

| 

id 

TRIANGLES. 

Observed 

Autries. 

£ 

& 

% i 

|i 

W 

Angles for 

Calculation, 

| | 

Q 2 

1 

N.W. end of the Base 
S.E. end of the Base.. 
Naudkannee hill 

O / 1/ 

46 18 22 . 1 * 
77 29 12 

56 12 25.6; 




0 ! H 

46 18 22.25 

77 29 12 

5() 12 20./5 


179 59 59-7f 




180 0 0. 

37944.6 

28103.1 

f N.W. end of the Base 

Nai.dka.mee bill from j s ) , elli , of -„, e B>se 

2 

N.W. end of the Base 
S. E. end of the Base.. 
Oodoormalli 

87 3 53.7 

6l 23 47 4 
31 32 20.75 

— 0. 19 
— 0.1 1 

— 0.11 



87 3 53 

()1 23 47 

31 32 20 

54215.7 

61671.1 

180 0 1.85 


0.41 

4- 1 44 

180 0 0. 

Oodoormalli from 

N.W. end of the Base 

S.E. end of the Base 

3 

N.W. end of the Base 
S.E. end of the Base. . 
Hallagamalli 

142 62 41.25 

-O .77 



! 42 32 40.75 
24 53 31.8 
12 33 47.45 

62605.7 

90309.6 





180 0 0. 

Hallagamalli from j 

N.W. end of the Base 

S.E. end of the Base 

N.W. end of the Base from Naudkannee hill 37944.6 

4 

N.W. end of the Base 

Naudkannee 

Oodoormalli • 

40 45 31.25 
9 r » 2 15.07 

44 12 14.06 




40 45 31 

95 2 15 

44 12 14 

54212 9 
35531.4 

1 80 0 0.<)8 




ISO 0 0. 

Oodoormalli from { ! ! i ! ! 
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MEASUREMENT OF AN ARC 


| Sudd: aahcrry from Nagamulli =■ j 3298 1 . | 

l 

■8 

7 , 

TRIANGLES. 

Observed 

Angles. 

£ 

-c * 

Error. 

Angles lor 

Calculation. 

2 £ 

29 

Suddragherry 

Nagamalli 

Sekiindennalli 

0 , * 

25 4S 40.85 
91 3ti 14.5 
02 35 8.63 

—0 5 1 
-I .07 
— o.4: : 



25 48 38.5 
91 36 13.5 
62 35 8 . 

349745.0 

1 (>4224. 2 

iso 0 3 . 9 s 


2.06 

- J.Q'J 

180 0 0. 1 

Sckundermalli from < 

Suddragherry 

Nagamalli 

Suddragherry, from Nagamalli as a Base in the last triangle, is a mean distance 
derived from the 27 th and S8th triangles. 


Measurement of the Base Line near Pallamcottah. 


Experiments made for comparing the Chains. 


PREVIOUS TO THE MEASUREMENT. 

AFTER 

IIIE MEASUREMENT. | 


fives* of tin: 



Exc ess of the 




REMARKS. 

1809. 


REMARKS. 


01.1 Chain. 



Old Chain. 


Month. 

Divisions. 


Month. 

Divisions. 


February 27 th 

30. 


March 20th 

39. 


P. IYJ. 

29. 


A. M. 

39.5 



31.5 



39. 



29. 

The mean 


40- 

The mean 


29 



39. 



29- 

temperature 


39. 

temperature 


29. 



39. 



29. 

during these 


39. 

during these 


29.5 



39. 


28tll 

29-75 

experiments 


38-5 

experiments 

A. M. 

30.5 

0 


38.5 

0 


30.5 

was 83.24. 


39. 

was 79.13. 





39. 









Mean 


29.66 
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TABLE containing the Particulars of the Measurement . 

[Commenced on the 28th February, 1809.] 



[Completed on the lath March, 1809.] 

\Vestend of the Base, above the East end of the Base, in perpendicular height 
114.05 Feet. 
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At the commencement, the old chain 
exceeded the new one 2 9.66 divisions of 
the micrometer, equal to .01188 feet. 
Therefore 305 x 100.01188 feet, will be 
the measure in terms of the new chain. . 

At the conclusion, the old chain ex- 
ceeded the new one 39.04 divisions, and 
had therefore increased 9.38 divisions, 

equal to .00376 feet. Hence 305 x-—^ 

= 0.573 1 feet, the correction for the wear, 
which add 

The sum of the deductions from col. 
4th is 0.35406 feet, which being increased 
in the ratio of 100 to 100.01 188 will be 
.3541 feet, which subtrac t 


Hence the apparent horizontal distance 
will be 

The correction for the expansion and 
reduced to the standard temperature of 

62° will be 0&9-5Q) * • 0 Q/' 4 — C 6 §— so) * .01237 
’ 12 

x 30503.8433 feet, which add 

Hence, the corrected measure of the 
Base, for the temperature of 62°, will be 


Which being reduced to the level of 
the sea, by taking the mean height of the 
Base, and which is 435.86 feet above the 
level of the sea, will be 


Feet. 


30503.6243 


+ 0.5731 


— 0.3541 


30503.8433 


+ 4.2965 


30508.1398 


30507.5 
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The triangles have been brought down from Suddragherry and Sekundemalli, for 
the purpose of ascertaining the heightfof this Base above the Sea, which was neces- 
sary to reduce it. After the reduction, the triangles commenced at this Base, and 
have been carried back in the following order, to bring out the same distance 
Suddragherry from Sekundemalli. 
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W. end of the Base from Cooqptoor hill-33405. 3 Feet. 


•f TRIANGLES. 

Z 

Observed 

Angle*. 

Difference. 

Is 
c 5 

w 

Angles for 

Calculation. 

Distances 

m Feet. 

W. end of the Base ... 

Coonatoor hill 

Taulaootpotha 

0 / It 

93 26 9.33 
41 14 30. 

45 KJ 25.3 

—o.ll 

— 0.06 

— 0.06 



O , * 

93 26 7-7 

41 14 28.5 
45 19 23.8 


34 

180 0 4.63 


0.23 

// 

+ 4.43 

180 0 0. I 



rr , . ,, c t W. end of the Base 30969.7 

Taulaootpotlia from } Coonatoor hll | 46891.2' 

Coonatoor hill from Vullunkota=43279.6. 


47 1 30.75 

6l 13 18.8 

—0.11 

—0.11 



47 l 30.6 
71 45 10.7 
6l 13 I8.7 





180 0 0. 


^ r S Coonatoor hill . 46895.: 

Taulaootpotlia from } VllUlnlkota 36,27.8 

Vullunkota from Taulaootpotlia =361^6.4- 


6l 13 18.8 
47 1 30.75 

- 0.11 

— 0.11 



71 45 10.7 
6l 13 J8.7 
47 1 30.6 

* 




180 0 0. 


Coonatoor hill from (™l n nkota «2 7 8 

L 1 amaootpotha 46893T 

Coonatoor hill from Taiilaootpotha=46894.33. 


Coonatoor hill 62 33 53.67 —0.23 

Taulaootpotlia 80 23 40.4 —0.32 

Vullauaud hill 37 229.17—0.21 


62 33 52.6 
80 23 39.3 
I 37 2 28.1 


j 1 SO 0 3.24j | 0.76| + 2.48|180 0 0. 

Vnllanaud hill from \ SS5 JoSll!" I"” 

The distance, Coonatoor hill from Taulaootpotlia as a Base in the above triangle, 
is the mean deduced from the 34th, 36th, and 36th triangles. 
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Coonatoor hill from Vullanaud 11111=76755.9. 


Observed 

Angler 

Difference. 


Error. • 

Angles for 

Calculation. 

0 / // 

// 



0 / // 

109 35 24.2 

—0.58 



109 35 22.7 

24 4 23. 

—0.11 



24 4 21.9 

46 20 16.44 

— 0.05 



46 20 15.4 

180 0 3.64 


0.74 

II 

+ 2.90 

190 0 0. 


Vullunkota from SCoona'oor hill 43278.4 

^ Vullanaud lull 99900.0 

Vullanaud hill from Vullunkota =99960 Feet. 


1 —1.10 

—0.4f) 

—0.45 


94 54 10.7 
38 11 51.6 
46 53 577 

2.01 

+ 1.47 

180 0 0. 


..-1 „ . r f Vullanaud hill 84657.3 1 

Kolanelloorl..llftom| Vu|lHnkotl ,36401.6 

Vullunkota from Kolanelloor =1364 01.6. 


Perrioormalli 


S 8 53 48.4 
48 44 15.9 

—24 

— 1.26 



88 53 46- 
48 44 14.6 
42 21 59.4 





180 0 0 . 


x, ... c i Vullunkota 152154.4 

Pernoorm.il, from > KoUlie „ 001 . 203.377.5 


Kolanelloor from Perrioormalli =202377-5. 


59 36 7.19 

89 51 59-15 

-I .07 

—2.13 



59 36 6 - J 

30 31 56.9 
89 51 57. 





ISO 0 0. 


^ .. - ( Kolanelloor hill 10281 3.5| 

Meenachiporara Irom ’ PerH 4>om>alli 174556.; 
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Perrioormalli from Meenachiporam - 174556.9. 


TRIANGLES. 

Observed 

Angles. 

Perrioormalli 

O ) u 

70 44 8.67 

Meenachiporam hill .. 

6l 1 5.63 

Suddragherry 

48 14 5.5.64 


180 0 9.94 



Suddraghuryfrom! 1 ' 61 ™ 0 ™" 11 
n J ( Meenaclnpor 


70 44 5.7 
6l 1 3- 

48 14 51.3 ! 


iialli 204679-3 

iporam lull 220878.35 


55 35 40.05 
68 40 37.25 
55 43 49.O9 

-2.13 
—2.47 
— -2.1 4 



55 35 38. 

68 40 35- 
55 43 47. 

180 0 6.3< j 


// 

t).74 

— 1.35 

180 0 ft. 


Gopaulswamy from \ P«rioormalli 196767.8 

J ( Meeuadnporam • 174274.5 


Perrioormalli from Meenachiporam 11111 = 174556.9 Feet. 


41 24 38.79 
11 12 56.5 
127 22 29.13 

+ 0.83j 
—0.04 

-I.96 



41 24 38.5 

11 i 2 55.5 
127 22 26. 

180 0 4.42 


1-17 

4- J.35 

180 0 0. 


Kaulikautan from S VerrioornmU. 437*2.3 

l Meenachiporam lull 145290.4 


Meenachiporam hill from Kaulikautan= 145290.4. 


Kaulikautan hill 


85 42 47.57 

—1.57 



85 42 46. 





35 30 41.25 

58 46 30.67 

-O.95 



58 46 29.75 





180 ft 0. 


Kooteapkra from I: ,S: 
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vleenachiporam . 
Iv.u.hkantan ... 


Observed 

Angles. 

Difference. 


1 

Angles for 

Calculation. 

0 i // 

57 27 40.75 
7 ' 39 59 5 
51 52 23.6.3 

A 

-l.6l 

-1-9 
— 1.56 



O 1 „ 

57 27 39-7 

70 39 59.2 

51 52 22.1 

1 HO 0 3 88 


A 

5 07 

— 1.19 

180 0 0. 




Meenachiporam from Gopaulswamy hill = 174277.5. 


am hill 174281. 

lull 155704 .S 


28 15 6.82 

+ 0.12 


1 

29 15 6.8 

28 8 47-Gl 

+ 0.12' 



28 8 47.5 

123 36 8.1 

-2.1/ 



123 36 5.7 

180 0 2.53 


I.9.J 

+ 0.60 

180 0 0. 


Kooteap&ra gsti 


By referring to the 43d and 40th triangles, the distance Meenachiporam from 
Gopaulswamy will be found common to both, the mean of which is assumed as 
the Base in the above triangle. 


Meenachiporam from Suddragherry= 220878,85. 


Kootcapara* 


35 54 35.5 

121 45 23.1 

+ 0.38 

—3.32 



35 54 35.9 
22 20 4.3 

121 45 19-8 





180 0 0. 


v e f Meenachiporam hill 987143.' 

Kootcapira from -j . S „ddr,, sherry iSMM-i 

Kaulikautan from Rooteapara= 169427.5 Feet. 


Kaulikautan 


64 49 36.5 
80 1 12.71 

— 1.1 1 

— 1-5 



35 9 13 4 

64 49 35.4 

80 1 11.2 





180 0 0. 


- , . /Kaulikautan fMGQl-c. 

Gopaulswamy fiom j Kooteap a ra 9905«.r, 
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measurement 6f an arc 


Kooteapara from Gopaulswamy =99047.15. 



0 / // 

58 31 38.28 
79 22 15.36 
42 6 10.1 

“0.88 

— 1.22 
— 0.S1 



0 / n 

58 31 37-4 
79 22 14.1 
42 6 8.5 

180 0 3.74 


2-9>' 

" 

+ 0.83 

180 0 0. 


Sekundermalh from { Gopaulswamy 125997 


The above Base, Kooteapara from Gopaulswamy, is the mean obtained by the 
4? th and 49th triangles. 


Suddragherry from Kooteapara = 152355.8. 


Suddragherry . 


60 22 23.28 

62 10 59.4 

— 1.56 
—1.53 


. 

57 26 40.4 
60 22 21.7 
62 10 57 9 





1 80 0 0. 


Sekundermalli from 


! Suddragherry 1497407 

Kooteapara 145195. 


Sekundermalli from Gopaulswamy = 125997.6. 


20 4 49.8 
105 53 45.55 
54 1 28 65 

—0.31 

— 115 
—0.08 



20 4 49.5 

105 53 44.5 
54 1 26. 

130 0 4. 


1.54 

+ 2.46 

180 0 0. 


„ . e ^Sekundermalli 14974 1 . 

Suddragherry from } 0o[)aulswamy 53455., 


Iv the two last triangles, the distance Sekundermalli from Suddragherry will 
be found common : then, by taking the mean and referring to the 29th triangle, 
it will appear, that there is a difference of 4^ feet, in the same side Suddragherry 
from Sekundermalli ; from whence it may be inferred, that had the base been 
computed from bringing down the triangles from the northward, it would have 
exceeded the measurement by lo inches nearly. 
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1 ruing les continued to the South Extremity of the Arc. 


Vullanaud hill from Vnllankotapotha=9996o Feet. 


| Number. | 

TRIANGLES. 

. 

Observed 

Angles. 

Difference. 

u 

W 

An ilea for 

Calculation. 

Distances 

in Feet. 


Vullanaud hill 

O / // 

57 50 40,54 

// 

“U.77 



0 / 1/ 

57 50 45.3 



Vullunkota 

70 48 20.4 

-0.92 



70 48 19. 



Kunnimapotha 

j 51 20 56.93 

— 0.74 


: 

5 1 20 55-7 


53 










180 0 3.8/ 


2.43 

+ 1.44 

iso 0 0. 



xz . c f Vullanaud hill 120880.1 

Knnmniapotha from { v „ n „ nkota ,,,>,363.9 

Vullanaud hill from Kuuniinapotlia = 120880. l. 


49 24 39.6 
66 8 28.0/ 
64 26 54.4 

—0.81 

—0.94 

—0.92 



49 24 39. 

66 8 27.3 
64 26 53.7 

iso 0 2.07 

1 

2.67 

1 

0 

g> 

jlSO 0 0. 


h i. e* *■ * ( Vullanaud hill 122634.5 

Red In" Station from j KllnIlima|>0 „ ia !«““:« 

Kunuiniapotha from Red hill Station = 101747. 


Kunnimapotha 
Red hill .Station 
Koodunkolum 


52 56 17- 17 
73 48 19.4 

53 15 28.13 

—0.71 

—0.92 

—O.72 



52 56 15.3 
73 43 IS. 4 

53 15 26.3 

180 0 4 7 


2.35 

+ 2.35 

180 0 0. 


Koodunkolum S,.t,»n fa. j 
Kunnimapotha from Red hill Station^ 101747 Feet. 
Kunnimapotha * 73 1 3 39.2 


48 11 40.4* 
j8 34 41.64 

-0.6 

-0.66 



73 13 39-2 
48 11 39-a 
58 .84 4 1 . 


! 



ISO 0 0. 


_ f Kunnimapotha 88877. I 

Munpotha from j Red ha , station 111159 . 9 I 


tuto* ■ 


^*r* 

•‘.Afaa 
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measurement of an arc 


Red hill Station from Koodunkolum = 101321.5. 

£ 

1 

TRIANGLES. 

Observed 

Angles. 

8 

S 

i 

p 

*3 

w 

Angles for 

Calculation. 

Distances 

in Feet. 

57 

Red hill Station 

Koodunkolum 

Munpotha 

0 / // 

25 36 40.5 
91 52 43.15 
02 30 37.33 

—0.29 

—0.61 

—0.28 



0 / u 

25 36 40.3 
91 52 42.6 
62 30 37-1 

1 14155.95 

4y371-8 

180 0 O.96 


1.19 

—0.23 

180 0 0.0 i 

c f Red hill Station 

Munpotha from { Rood , mko , nm 


Koodunkolum from Munpotha=4937l.8. 


Koodunkolum 

59 7 20.97 

—0.04 



59 7 21. 

Munpotha 

23 24 16.5 

—0.05 



23 24 16.5 

Punnae Station 

97 28 22-81 

—0.12 



97 28 22.5 


1 180 0 0.28 


0.21 

-t 0.07 

ISO 0 0. 


n o* *• c \ Koodunkolum . 
Pnnnac Station from > Mmlpotha 


19779-5 

42737.2 




ON THE MERIDIAN. 


59 


For the purpose of reducing the terrestrial arc, the 
following angles, with their including sides, have been 
used, to obtain sides more conveniently situated with the 
meridian of Dodagoontah station, to which the whole Arc 
is reduced. 

The angle at the South East end of the base, between 
Parteemalli and Putchapolliam station, corrected for the 
chords, equal 1 1 5' 9".2 with the including sides, 

Parteemalli from S. E. end of the base, equal 107454..5 
feet, and S.E. end of the base from Putchapolliam , 
=27561.2 feet; hence the distance Parteemalli from 
Putchapolliam — 100553.6 feet, and the observed angle 
at the S. E. end of the base — 1 12° 5' 9". 87. 

With the internal angle at Perrioormalli , equal 
143° 37 ' 32". 7 corrected for the chords, and the in- 
cluding sides, Perrioormalli from Sudd ragh err y , equal 

204679.3 feet, and Perrioormalli from Vuilunkota , 
equal 152154.4 feet; by which the distance from Sud- 
dragherry to Vuilunkota is found 339403.5 feet. The 
observed angle at Perrioormalli = 143° 37' 44". 17. 

The internal angle of Munpotha , corrected for the 
chords, equal 144 29' 34".42 with the including sides, 
Kunnimapotha from Munpotha , equal 88877 feet, and 
Munpotha from Punnae station, equal 42737.2 feet; 
the direct distance from Kunnimapotha to Punnae station 
is found 126133.4 feet. Again, with the internal angle 
at Koodunkolum , corrected for the chords, equal 97° 44' 
36", and the included sides, Koodunkolum , from Kunni- 
mapotha, equal 121934.1 feet, and Koodunkolum from 
Punnae station, equal 19779.5 feet, the same direct dis- 
tance from Kunnimapotha to Punnae station is found 

126131.4 feet; the mean of which is 126132.4 feet. 
The angle at Kunnimapotha between Koodunkolum and 
Punnae station, corrected for an observed one, is 8° 56 ' 
21 ".39, which is used in reducing the Arc. 
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6. Zenith Distances of Stars, observed at Putcha- 
polliam and Punnae Station , with their corrections for 
precession, nutation, aberration, and the semi-annual solar 
equation, back to the beginning of the year 1805. 


Observations at Putchapolliam. 
* HYDRjE. 


Nearest Point on the Limb , 4° 40'. South. 


1806. 


Observed 

Correc- 

Correct 

Thermometers! 


Fact* 







Month. 


Zenith Distance. 

tion. 

Zenith Distance. 


Lower. 



u 

- 

0 , 


0 

0 

April 13 

E. 

4 37 37- 

24.52 

4 37 

13.22 

93 

93 

14 

W. 

4 3? 26.4 

24.5 

4 37 

1 -99 

90 

91 

16' 

E. 

4 37 36.24 

24.45 

4 37 

1 1 .79 

93 

92 

17 

IV. 

4 37 28.11 

24. 12 

4 37 

3.6}) 

5)3 

92 

18 

E. 

4 37 35.24 

24.40 

4 3? 

10.84 

5)3 

93 

15) 

W. 

4 3J 303)5) 

I 24.3? 

4 37 

6.62 

5)5 

5)4 

4 20 

E. 

4 3? 36.45) 

! 24.31 

4 37 

12.15 

5)3 

5)3 

•21 

W. 

4 3 7 2 7.45) 

! 24.31 

1 37 

3.18 

5)3 

J)3 

‘22 

E. 

4 37 35.24 

j 21.25) 

4 37 

10.5)5 

85 

85 

23 

W. 

i 

4 37 28.44 

1 24.26 

4 37 

4.18 

5)6 

5)6 


i 

i 


1 , 


Mean 

5)2.4 

Q2.2 


* IIYDR.-E. 

Nearest Point on the Limb, 5° 55' South. 


April 13 

E. 

p— 

3 52 33.74 | 25.31 

3 52 8.43 

5)3 

93 

14 

W. 

3 52 24.49 

25.29 

3 51 59.20 

})0 

91 

17 

E. 

3 52 36.71 

25.21 

3 52 11 .53 

03 

92 

18 

W. 

3 52 25.99 

25.88 

3 52 0.11 

93 

93 

19 

E. 

3 52 32.69 

25.16 

3 52 7.53 

05 

94 • 

21 

W. 

3 52 26.74 

25.10 

3 52 1 .04 

93 

93 

22 

E. 

3 52 35.49 

25.08 

3 52 10.41 

85 

85 

23 

W. 

3 52 25.54 

25.04 

3 52 0. 5 

96 

96 


; 



Mean 

92.25 

92.13 
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MEASUREMENT OF AN ARC 


CANCEL 

Nearest Point on the Limb , 1° 35' North. 


1806. 

Face. 

Observed 

Zenith Distance 

( 'orrec- 

tions. 

Correct 

Zenith Distance. 

Thermometers 

Month. 

l i-pcr. 

Lo«er. 



O / n 

+ 

o , 

O 

0 

April 14 

W. 

1 36' 10.13 

24-51 

1 30* 34.64 

89 

91 

17 

E. 

1 36 4.23 

24-42 

1 36 28.6/ 

93 

92 

18 

W. 

1 36 8.26 

24.38 

l 36 32.64 

98 

93 

19 ; 

E. 

1 36 3.03 

24.34 

l 86 27-' >7 

96 

94 

20 j 

W. 

l 86 12.13 

21.31 

1 36 86.14 

93 

93 

21 

E. 

1 36 3.13 

24.27 

l 36 27.4 

93) 

92 

22 

W. 

1 36 10. 

2 1.28 

1 36 34.23 

98 

9* 

23 

E. 

1 36 3.53 

24, 1 9 

1 36 27*72 

96 

96 





Mean 

93.37 

98.13 


° LEON IS. 

Nearest Point on the Limb , 0° 15' South. 
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REGULUS. 

Nearest Point on the Limb, 1° 55' North . 


1806. 

Face. 

Observed 

Zenith Distance. 

Correc- 

tions. 

Correct 

Zenith Distance. 

Thermometers 

Month. 

Upper. | 

l.o* er. 



O / „ 

„ + 

° i r 


0 

April 1 1 

E. 

1 54 36.25 

31.58 

1 55 7-83 

90 

8.9 

12 

VV. 

1 54 43. 

31.53 

1 55 14.53 

87 

87 

13 

E. 

1 54 32.8 

31.48 

1 55 4.28 

88 

89 

14 

W. 

1 54 42.45 

31.43 

1 55 13.88 

86 

87 

17 

E. 

1 54 36.75 

31.28 

1 55 8.03 

91 

91 

18 

VV. 

1 54 45.5 

31.23 

1 55 16.78 

91 

90 

19 

E. 

1 54 34.8 

31.18 

1 55 5..9S 

92 

9- 

20 

VV. 

1 51 45.25 

31.12 

1 55 16.37 

91 

92 

21 

E. 

1 54 36.62 

31.07 

1 55 7.69 

91 

91 

22 

VV. 

1 54 46.25 

31.02 

1 55 17.27 

92 

.92 

23 

E. 

1 54 34.87 

30.97 

l 55 5.84 

93 

93 

24 

VV. 

1 54 43.87 

30.92 

1 55 14.79 

91 

91 





Mean 

90.25 

90.33 


a LEONIS. 

Nearest Point on the Limb, 5° 30' North. 
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MEASUREMENT OF AN ARC 


0 LEONIS. 


Nearest Point on the Limb, 4° 40' North. 


1806 . 

Face 

Observed 

Zenith Distance. 

* 

Correc- 

tions. 

Correct 

Zenith Distance. 

Thermometers 

Month, 

Upper. 

Lower. 



O / H 

„ + 

0 > // 

0 

O 

April 10 

w. 

4 39 19-4 

37.17 

4 39 56.57 

85 

84 

11 

E. 

4 39 13.67 

37A9 

4 39 50.76 

85 

84 

12 

W. 

4 39 23.87 

37-0 

4 40 0.87 

83 

84 

13 

E. 

4 39 12.87 

36.91 

4 39 49.73 

83 

84 

14 

W. 

4 39 24.5 

36.82 

4 40 1.32 

83 

8 1 

17 

E. 

4 39 15. • 

36.56 

4 39 51.56 

90 

91 

18 

W. 

1 4 39 21.9 

36.47 

4 39 58.87 

88 

88 

1.9 

E. 

4 39 12.8 

36.38 

4 39 49. 18 

79 

79 

20 

W. 

4 39 24.5 

36.28 

4 40 0.78 

88 

88 

21 

E. 

4 39 15. 

36.19 

4 39 51.19 

89 

89 

23 

\Y. 

4 39 22.37 

! 36.01 

4 39 58.38 

88 

89 

24 

E. 

4 39 13.25 

35.91 

4 3() 49.16 

89 1 

89 

26 

W. 

4 39 22.5 

35.72 

4 39 58.22 

86 i 

86 





Mean 

1 85.85 

86.08 


i VIRGINIS. 


Nearest Point on the Limb, 1° 0' North. 


April 24 

E. 

1 

0 12. 

37.01 

1 

0 49.01 

86 

86 

26 

W. 

1 

0 21.95 

36.81 

1 

0 58.76 

85 

85 

27 

E. 

1 

0 13.75 

36-71 

l 

0 50.46 

83 

82 

28 

W. 

1 

0 22.63 

36.61 

1 

0 59 24 

85 

86 

30 

E. 

1 

0 12.38 

36.41 

1 

0 48.79 

83 

82 

May 1 

W. 

1 

0 23. 

36.32 

1 

0 59.32 

83 

83 


_ 





Mean 

84.17 

84. 
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SEllPEN TIS. 


IS rarest p t >>,i { on the Limb, 0 ° 10 ' North. 



* SERPENTIS. 


Nearest Point on the Limb t 3 ° 5o South. 



y SEIIPENTIS. 


Nearest Point on the Limb , 3 ° ‘20' North. 
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MEASUREMENT OP AN ARC 


HERCULIS. 

Nearest Point on the Limb , 3 ° 35' North. 



« OPHIUCHI. 


Nearest Point on the Limb, 1 ° 40 ' North. 



t AQUILiE. 

Nearest Point on the Limb, 2 ° 35 / North. 
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y AQUILiE. 



ATAIR. 


Nearest Point on the Limb, 2° 40' South. 


April 18 

W. 

2 37 44.24 

+ 

4.95 

2 37 49.19 

80 

79 

39 

E. 

2 37 48.44 

5.05 

2 37 53.49 

80 

79 

21 

YV. 

2 37 44.24 

5.26 

2 37 49.5 

80 

80 

22 

E. 

2 37 46.99 

5.38 

2 37 52.37 

81 

80 

23 

W. 

2 37 43.74 

5.50 

2 37 49.24 

81 

81 

24 

E. 

2 37 48.74 

5.62 

2 37 54.36 

80 

80 

23 

W. 

2 37 42.3/ 

5.75 

2 37 48.12 

82 

82 

2 6 

E. 

2 37 48.37 

5.88 

2 37 54.25 

82 

81 

27 

W. 

2 37 40.62 

6.01 

2 37 46.63 

80 

80 

28 

E. 

2 37 50.87 

6.14 

2 37 57-01 

81 

81 

29 

YV. 

2 37 41.24 

6.28 

2 37 47.52 

80 

80 

30 

E. 

2 37 46.87 

6.41 

2 37 53.28 

80 

80 

May l 

YV. 

2 37 42.74 

6.56 

2 37 49-30 

81 

81 

2 

E. 

2 37 48.49 

6.71 

2 37 55.20 

80 

79 





Moan 

80.57 

80.21 


F 2 
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MEASUREMENT OF AN ARC 


* AQUIUE. 


Nearest Point on the Limb , 5 ° 5 ' South. 


1806. 

Face. 

Observed 

Zenith Distance. 

Correc- 

tions. 

Correct 

Zenith Distance. 

Thermometers 

Month. 

Upper. 

Lower. 



0 

/ 

// 

+ 

0 

, 

„ 

0 

0 

April 22 

E. 

5 

3 

4Q.24 

5*55 

5 

3 

54.79 

81 

80 

23 

W. 

5 

3 

37.62 

5.66 

5 

3 

43.28 

81 

81 

24 

E. 

5 

3 

495 

5-79 

5 

3 

55.29 

80 

80 

25 

W. 

5 

3 

40 5 

5.90 

5 

3 

46.4 

82 

82 

26 

E. 

S 

3 

4775 

6 02 

5 

3 

5377 

82 

81 

27 

W. 

5 

3 

40./5 

6.15 

5 

3 

46.9 

80 

81 

28 

x: 

5 

3 

49*3? 

6.28 

5 

3 

55.65 

81 

80 

29 

w. 

5 

3 

40. 

6.42 

5 

3 

46.42 

80 

80 

30 

E. 

5 

3 

49.12 

6*55 

5 

3 

55.67 

80 

80 

May i 

w. 

5 

3 

41.37 

6-69 

5 

3 

43.06 

81 

81 

2 

E. 

5 

3 

47.37 

6-83 

5 

3 

54.2 

80 

79 









M can 

8O.73 

80.5 


0 DELPIIINI. 


Nearest Point on the Limb , 2 ° 55 ' North. 


May 2 

E. 

VV. 

2 55 47.5 

2 55 58.25 

9-93 

10.23 


79 

74 

9 






Bfl 

SB 


Observations at Punnae Station. 

* HYDRiE. 

Nearest Point on the Limb, 1 ° 45 ' South. 
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i IIYDRvE. 


Nearest Point on the Limb, 1 ° 5 ' South 


1809. 

Face*. 

Observed 

Zenith Distance 

Correc- 

tions. 

Correct, 

Zenith Distance. 

Thermometers 

Month. 

L'vi» r. 

l-<r 



o / 

h 

— 

0 

/ « 

O 

0 

April 12 

E. 

1 3 

10.8? 

1 7.53 

1 

2 3.31 

8 1- 

84 

13 

W. 

1 2 

.5774 

1 7-5 

1 

1 50.24 

el. 

83 

1 1 

E. 

1 3 

,0.24 

1 747 

1 

2 1.77 

8 0 

85 

lO 

W. 

1 3 

1.74 

1 7.4 

1 

1 54.01 

85 

81 

17 

K. 

1 3 

10.37 

l 7.3(>' 

1 

2 3.01 

81 

S3 

18 

W. 

1 3 

0.2 1 

1 7*33 

1 

1 52..91 

So 

81 

W 

E. 

1 3 

10.87 

1 7*30 

1 

2 3.57 

84 

81 

20 

W. 

1 2 

5.9.87 

1 7.20' 

1 

1 52.0 1 

84 

84 

21 

E. 

1 n 

1 .1 

1 0.3.9 

1 7.23 

1 

2 3 . 1 0 

81 

81 

28 

W. 

1 3 

1.8 7 

1 7.15 

1 

1 51,72 

83 

83 

24. 

i:. 

i 3 

10.21 

1 7.12 

1 

2 3.12 

8 1 

8 1 

28 

w. 

1 2 

5<).37 

1 7.0.9 

1 

1 52.28 

1 85 

85 

20' 

E. 

L 3 

13.21. 

1 7.05 

1 

2 0. 1 9 

87 

87 






1_ 

Mean 

| 8 1,331 

| 83.92 
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MEASUREMENT OF AN ARC 


« LEONIS. 


Nearest Point on the Limb , 2 ° 35 ' North. 



REGULUS. 


Nearest Point on the Limb , 4 ° 45 ' North. 
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e LEONIS. 

Nearest Point on the Limb, 7° 30 ' North. 











72 MEASUREMENT OF AN ARC 

£ VIRGINIS. 

Nearest Taint on the Limb, 3 ° 50 ' North. 
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« SEHPENTIS. 


Nearest Volnt on the Limb, 1 ° 5' South. 


180‘J. 

Face. 

Observed 

Zenith Distance 

Correc- 

tions. 

Co.icct 

Zenith Distance. 

Thermometer.' 

. 

Month. 

1 vi*r 

Lower. 



° / 

— 

o , „ 

0 

0 

April 1 S 

W. 

1 7 26.26 

56.5.9 

1 6 82.67 

80 

79 

If) 

F, 

l 7 36.39 

55.51 

1 6 1*2.88 

80 

80 

20 

W. 

1 7 7A.^(» 

58.41 

1 6 81.85 

80 

80 

*)•* 

F. 

1 7 38.64 

58.11 

1 6 40.58 

81 

81 

24 

W. 

1 7 'EE 7 6 

58.02 

1 6 82.7 * 

81 

81 

n fy 

F. 

1 7 136.01 

52.92 

1 6 *1*8.09 

80 

80 

5 (> ! 

W. 

1 7 24.51 

5 ‘ESI 

1 6 81.7 

82 

82 

-7 

F. 

1 7 85.89 

52JO 

1 6 48.19 

88) 

88 

28 

W. 

l 7 2 1.26 

52.5f) 

l 6 31.67 

84 

84 

29 

F. 

1 7 36.14 

5'E18 

1 6 48.66 

83 

85 

30 

W. 

i 7 EES <) 

52.86 

1 6 30.55 

85 

83 

May 3 

F. 

1 7 EE 01 

52.01 

1 6 43. 

80 

80 

5 

W. 

1 7 23.26 

51-7 8 

1 6 31.18 

' 8 J 

82 

6 

F. 

l 7 :» l oi 

5 1 .66 

1 6 42.85 

81 

81 

7 

W. 

i 7 22.0! 

51.58 

I 6 30.18 

81 

81 





Mean 

81.83 

| 81.33 


y SEIIPENTIS. 

Nearest Point on the Limb, 8 ° 5 ' North. 
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MEASUREMENT OF AN ARC 


HERCULIS. 


Nearest Point on the Limb , 6 ° 30 ' North . 


1809 . 

Face. 

Observed 

Zenith Distance. 

Correc- 

tions. 

Correct 

Zenith Distance. 

Thermometer. <• 

Month. 

Uppei> 

Lower. 



0 


u 

// + 

O 

/ 

„ 

O 

0 

April 15 

W. 

6 

27 

26.74 

22.65 

6 

27 

49 09 

81 

81 

if) 

E. 

6 

27 

13.74 

22-54 

fi 

27 

36 23 

81 

80 

17 

W. 

6 

27 

26.61 

22.43 

6 

27 

49.04 

79 

78 

18 

£. 

6 

27 

U .74 

22.31 

6 

27 

37-05 

80 

79 

19 

W. 

6 

27 

25.11 

22.17 

6 

27 

47 28 

79 

79 

21 

E. 

6 

27 

12-74 

213)1 

6 

27 

34 65 

11 

77 

23 

W. 

G 

27 

25.6l 

2 1 .64 

6 

27 

47.25 

90 

80 

24 

E. 

G 

27 

13.37 

21.5 

6 

27 

34.87 

80 

80 

25 

W 

fi 

27 

25.61 

21.35 

6 

27 

46.96 

79 

79 

26 

E. 

6 

27 

14.74 

2121 

6 

27 

35 95 

82 

82 

27 

w. 

6 

27 

27-24 

2107 i 

6 

27 

4H.31 

83 

83 

28 

E. 

6 

27 

13.74 

20.91 

6 

27 

34.65 

83 

83 

29 

w. 

6 

27 

27.74 

20-75 

6 

27 

48.49 

83 

83 

30“ 

E. 

6 

27 

13.61 

20.59 

6 

27 

34.2 

83 

83 









Mean 

80.5 

90.29 


« OPIIIUCHL* 

Nearest Point on the Limb, 4 ° 33 ' North. 
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. AQUILjE. 

Nearest Point on the Limb, 5° 25' North. 


1809 

F.ice. 

Observed 

Zenith Distance 

Correc- 

tions. 

Correct 

Zenith Distance 

Thermometers! 

Month 

Upper. 

Lower. 




ti — 

0 / // 

0 

0 

April 13 

W. 

5 25 50.5 

18- 

5 25 32.5 

82 

81 

28 

E. 

5 25 36.13 

1971 

5 25 16.12 

82 

83 

2 J) 

vv. 

5 25 51.13 

19-85, 

5 25 31.28 

82 

82 

30 

E. 

5 25 36.88 

20.01 

5 25 16.87 

82 

821 

May 1 

W. 

5 25 52.5 

20.15 

5 25 32.35 

79 

7.7 

3 

E. 

5 25 35. 

20.45 

5 25 14.55 

78 

78 

6 ' 

\\ . 

5 25 51.63 

20.92 

5 25 30.71 

SI 

81 

8 

E. 

5 25 37-63 

21.26 


80 

80 






IBHe 

80. 7 5 


V AQUIIJE. 


Nearest Point on the Limb, 2° North. 


April 28 

W. 

1 59 59.5 

35.85 

1 59 23.65 

0 2 

,3 

29 

E. 

1 59 51.87 

35.98 

1 59 15.89 

s2 

S2 

May 3 

E. 

1 59 48.37 

36.54 

1 59 11*83 

78 

78* 

4 

W. 

1 59 58.75 

36.69 

1 59 22.06 

79 

80 

6 

E. 

1 59 51.5 

36.99 

1 59 14.51 

80 

81 

7 

W. 

1 59 57-5 

37.15 

1 59 20.35 ; 

SO 

81 

9 l 

E. 1 

1 59 49.25 

37.46 

1 59 11.79 

SI 

80 


wwn 



Moan 1 

c>0.2‘. 

EH 
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MEASUREMENT OF AN ARC 




& DELPHINI. 

Nearest Point on the Limb , 5° 45' North. 
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7. Means of the Zenith Distances, taken on the right 
and left arcs corrected for refraction, equation of the sectorial 
tube, and the mean runs of the micrometer. 


Zenith Distances at PutchapoUiam . 
* IIYDRjE. 


1806. 

j Left Arc. 

1806. 

night Are. 

MEAN. 

MONTH. 


MOM 11. 

0 / // 

0 / // 

April l:> 

i 37 13.2V 

April 1 1 

1 37 l .<)), 

Mean 4 37 7- 86 

16 

11-79 

17 

3.65 

Refraction, &c. See. + 4.75/ 

18 

10.81 

1.9 

6.62 


20 

12.15 

21 

3.18 

Zenith Distance ..4 37 12.65 

00 

J 0.5)5 

23 

4.18 


Mean 

1 57 1 1 .7 S' 

| Mean | 

4 37 3-5): J 



HYDHJE. 


April Ki 3 52 SAT April I U 51 5}).2 Mean .....3 52 492 


17 

1 1 .53 

18 

52 

0.1 1 detraction, &c. &c. + 4.05 


7.53 

21 


1 .6 1 

Oil 

HU! 

25 


0.5 Zenith Distance . .3 52 8.5)7 

Mean 3 

52 5448 

Mean 2 

1 52 

0.36 


- CANCRI. 


April 14 i 36 34.64 
18 32.64 

20i 36.44 

22 34.23 

Mean 1 36 34.45) 


April 17 1 36 28.6? Mean 1 36 3f.l4| 

l()j 27-37 Refraction, &c. &c. 4- 1.5 

21 27.4 

23| 27-72 Zenith Distance .. 1 36 32.6-1 

Mean l 36 27-79 
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MEASUREMENT OF AN ARC 


0 LEONIS. 


1806. 

Left Arc. 

1806. 

Right Arc. 

MEAN. 

month. 

0 ! U 

month. 



April 9 

0 13 22.91 

April 10 

0 13 13.31 

0 13 17-82 

11 

21.9N 

18 

13.01 

Refraction, &c. &c. + 0.34 

14 

21.31 

19 

12.42 


17 

23.02 

20 

13.09 

Zenith Distance .,0 13 18.16 

21 

23.76 

22 

12.17 

— 

23 

24.34 

24 

13.01 


25 

22.93 

26 

12.23 


Mean 

0 13 22.89 

Mean 

0 13 12.75 



llEU ULUS. 


April 12 

1 55 14.53 

April 11 

l 55 7-83 

1 55 11.1 

14 

13.88 

13 

. 4.28 

Refraction, he. &c. -f- 1.89 

18 

16.73 

1? 

8.03 


20 

16.37 

19 

5.98 

Zenith Distance .. 1 55 12-99 

22 

17-27 

21 

7.69 


24 

14.79 

23 

5.84, 


. Mean 

1 55 15.59 

Mean 

1 55 6.61 



» LEONIS. 


I 


. 8.77 

5.19 
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$ LEONIS. 



April 20 0 12 20.1 April 19 0 12 8.71 0 12 14.00 

22 10.47 21 10.40 Refraction, &c.&c. -f 0.06 

27 17-00 23 8.6*2 

May 1 18.6*0 30 8.62 Zenith Distance . .0 12 14.15 

Mean 0 12 1Q.06 Mean 0 12 Q.U 
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MEASUREMENT OF A.V ARC. 


y SERPENTIS. 


1806. | 

Left Arc. 

1806 . 

Arc. 

j 

Mi: AN. 

MONTH. | 

o , « 1 

MONTH. 1 


0 / t. 

April 20' 

.5 IS A 1.5:] 

April 1,0 

,‘> 18 30.3 

5 18 36.02 

22 

4.1.17 

21 

3 1 .0*2 

Refraction, &c. &c. 1 5.33' 

27 

40.37 

23' 

31.48 


May 1 

41.03 

30 

30.6*7 

Zenith Distance . .5 18 41.41 

Moan 

5 18 41.03 

Moan 

5 18 31.02 



- IIERCULIS. 


April 28 

3 37 38.1.5 

April 27 

.> 37 

3 37 35.17 

May j 

3<].4<) 

30 

32.1.5 

Reli'aetion, No. &e. -f 3.41 



May 2 

3 1 .0.3 






Zenilh Distance . .3 37 38.58 

Mean 

4 37 38.82 

' Moan 

3 37 31 /».. 



» OPH1UCIII. 


April 2.5 
28 

May 1 

l 43 4.80 

l.<)5 

April 24 
27 
30 

May 2 

1 42 55.77 
54.1 
54.16 
55.3.5 

1 42 5«M<) 

Refraction, &c. &c. -f- 1.5 


Zenith Distance . . 1 43 0.6p 

Moan 

1 43 3.. 5 3 

Mean 

1 42 54.85 



( AQUIL/E. 
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r AQUILA’. 


1 [!()(>. 

Left Air. 

k;o(5. 

Ri^lit Arc. 

MEAN. 

MilUli 


MONTM. 

o / // 


April 22 

J 50 52.29 

April 20 

0 50 44.05 

0 50 44.46 

o> 

54.01 

21 

47.15 

Refraction, &c.Nc. + 0.7s 

O j 

54.01 

26' 

46. S 


°7 

5 4. (is 

2S 

46.44 


»• 

514)4 

30 

45. 84 


May -i 

5.A/5 

May 1 

46. 1 1 

^Z.nitli Distance . .0 Mi ;>vj i 

Wan 

• '»() 4:5. Mi 

Mean 

0 50 46.47 



ATATR. 


April 14 

00 

21 

20 

2S 

30 

May 2 

Mean 

J 37 53.4.0 
52.37 
54.36 

54.25 
57.01 

53.25 

April 1<S 
21 
23 
25 
2? 
2.0 

May l 

Mean 

2 37 4.9.10 

4.0. 5 

4.0. 21 
4S.I2 
46.63 
47.52 
49.5 

1 

2 37 51.38 
Refraction, <$rc. Arc. -f- 2-75 

Zenith Distance . .2 37 54.14 


J 37 5 4.2 8 

- 

2 37 48.4- 



18 

AQVTTJE. 

April 22 

5 3 5 1.7.0 

April 23 

5 3 43.2S 

5 3 50.5. 

21 

55.2.0 

25 

46.4 

Refraction, &c. &c. + 5.1 

26 

53.77 

27 

46.9 


28 

55.6.) 

20 

46-42 

Zenith Distance ,.5 3 55.6 

31- 

55.67 

May 1 

48.06 


May 2 

54.2 




Mean 

5 3 54..0 

Mean 

5 3 46.2 1 



$ DELPHINI. 


May 4 

2 55 48.02 

May 2 

2 55 37.57 

2 55*424 
Refraction, &c. &c. -f 24 

Mean 

2 55 48.02 

Mean 

2 55 37.57 

Zenith Distance .,5 55 45. ( 


G 
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MEASUREMENT OF AN ARC 


Observations at Pnnnac Station . 


* HYD1 IM. 



a CANCRI. 
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o LEONIS. 


1S09. 

l,eft Arc. 

180‘j. 

Kisht Arc. 

MEAN. 

month. 


| MONTH. 



Apnl 15 

2 36 .oO'./ 3 

April l 

2 3 6 45.20 

2 30 12 42 

i6 

54.07 

1 1 

43.0/ 

Retraction, iSlT. tvo. + 2.5s 

18 

54.35 

17 

43.78 


2<; 

64.25 

1*, 

43.3 

Zenith Distance.. 2 36 52.07 

24 

5 4. *;3 

23 

42. So 


20 

55 2 

2.) 

41. 


28 

56.25 

G 

43.0.) 


30 

55 SS 

22 

42.23 


Way :! 

57-O.0 

May 2 

42.53 


6 

53.0S 


41.17 




7 

44.75 


Moan 

2 36 55.24 

Moan 

2 36 43.7 1 




\l 

EG l’ EES. 

April 13 

4 45 2 6.1, 

April 12 

1 45 16.1. 

4 15 10.2; 

1() 

2 3. OS 

14 

11 ■’ 

Rcti action, &c.&c. V* 4.' 

IS 

26. i.i> 

17 

. l.i 


21 

23.5^ 

20 

13 .o; 

'.onith Distance . . 4 15 2 > \ 

26 

24.2 

j 25 

1 4.8; 


28 

2 1 

27 

12.5 


30 

25.07 

2 J) 

1 L.S 


May 3 

26.14 

May 2 

1 2.2 


6 

24,',5 

5 

12.2o 


t> 

25.35 

7 

13 so 


Moan 

4 45 24.28 

Moan 

4 45 13.5 



5 LEONIS. 


April 1 S 

s 12 60.7. 

April 17 

8 19 49.31 

8 19 51.97 

2o 

60.54 

1.2 

52.5 

Retraction, &o, &<’. 4 8.47 

24 

60.13 

23 

47.27 


20 

62.3 

25 

46.59 

Zenith Distance . . 8 20 3 4 1 

22 

57-7 « 

28 

48.31 

— - — ■ — 

May 2 

62.4 

30 

48 14 

• 

5 

63.5 ! 

May 4 

48.51 


7 

61./5 

6 

; 

48.96’ 


Mean 

S 20 1.24 

Mean 

8 18 48.70 



g2 
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MEASUREMENT OF AN ARC 


8 LEONIS. 


1Ui/9. 

Left Arc. 

i Hoy. 

KiphtAic. 

MEAN. 

MONTH. 

O 1 li 

MONTH. 

■) 1 h 

0 > 

April l:) 

7 30 11.. 

A pril 1 J 

7 20 57-37 

7 50 5.07 

16’ 

8.3/ 

J ! 

0*0.38 

Refraction, &c. &c. , 4- 7 61 

18 

6. 2b 

17 

33.6 1 


20 

7-y> 

10 

30-28 

Zenith Distance ..7 60 11. 5S 

21 

8.0 1 

23 

30-31 


2(1 

9.21 

23 

60.31 


20 

u.o : 

28 

30-01 


May 2 

n 71 

30 

33.80 


4 

1041 

May 3 

56.36 


6' 

11.21 

7 

57.72 


Mean 

7 30 0-7/ 

Mean 

7 20 58.17 



« V1RGIN1S. 


A }>! ll i ' 

5 31 7-8 

April 10 

3 50 57.00 

3 51 2.01 

20 

5 .O 1 • 

23 

36.()*0 

Refraction, &c. &c. + 3.0 1 

O > 

5.80 

26 

56.25 


28 

8.17 

20 

56.07 

Zenith Distance . .3 51 5.05 

5)0 

8.07 

May 3 

57.51 


May 1 

7- 70 

5 

56.18 


() 

6.1 1 

7 

57.8 1 


Mean 

5. 31 7.5' 

Mean 

5 50 56.78 



* SEIIPENTIS. 


April 1 8 

3 2 28.72 

April 10 

3 2 17.08 

3 2 2241 

20 

27.01 

23 

18.02 

Refraction, &c. &c. + 2.05 

2 1 

26.0 

25 

17.27 


26 

26.11 

27 

17.02 

Zenith Distance , .3 2 25.36 

28 

20 02 

20 

16.76 

. 

'' 30 

20*01 

May 3 

15.22 


May 5 

! 28.10 

6 

16.20 


7 

| 28.15 




Mean 

3 2 2 7. 80 

Mean 

5 2 16.54 
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SERPF.NTIS. 


1809 

Left Arc. 

809. 

R’t>ht Arc. 

MEAN. 

\i(>> i it 

0 1 1, 

M ON 1 <i. 

0 ! /, 

0 

April 1? 

I 6 42.88 

April 18 

1 6 32.6? 

1 () 37.16 

23 

40.53 

20 

31.85 

Refraction, lvc. tvc. -f O .94 

25 

43 .OJ) 

24 

32.74 


2 / 

43.19 

26 

31.7 

Zenith Distance ..1 6 38.10 

29 

43 .()() 

28 

1 31.67 


May 3 

43.0 

30 

30.53 


6 

42.35 

May 5 

31.48 




7 

: 

30.4-8 


Moan 

i 6 42.0 7 

Moan 

|! 6 3 1 .64 



v SERPENTIS. 


April 18 

3 8 43.(6 

\ pnl 19 

8 8 33 . 69 ! 

8 8 39-02 

20 

4:5.3 

23 

31 .23' Refraction, &r. be. \- 7 . 95 I 

24 

43.lt. 

25 

32.691 


”6 

46. (iii 

27 

33.75 

Zenith Distance . .8 8 16.97 

28 

45.8.: 

29 

:J2.1f)! 


May 3< 

46. 2- 

May 3 

33.28 


6 

45.5 

7 

3 4.73 


Mean 

' s 14.97 

Mean 

S 8 33.08 



IIERCULIS. 
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MEASUREMENT of an arc 


OPIIIUCHI. 


1809. 

Left Arc. 

lttoy. 

Light Arc. 

mi: in. 

HjdNTli. 

0 / H 

month. 

o / // 

0 > ./ 

A pul 1J4 33 1-U 

A pi ll 1 2 

i 32 01.80 

4 33 714 

13 

13.3/ 

1 1 

02.8 

Refraction, &c. &c. -f- 4-72 

17 

12. No 

10 

60.96 


1.9 

13.23 

18 

6 2.73 

Zenith Distance ..4 33 11.86 

21 

12.00 

20 

O.v.3 


2t 

10.03 

28 

59.61 


27 

12.3/ 

o ^ 

0i..j3 

! 

28 

13.1)3 

20 

61.71 


30 

13.03 

21) 

61.78 


A Van 

l 83 1 2 1)1 1 

AI»*an 

A 33 1.37 



< AQUII5E. 


' pril 1 

.) 2.> 32 3 

\pnl2 

i 25 16.4; 

5 25 23.88 

2 ; 

3 1 .2^ 


16.8? 

Refraction, &c. &c. -f 5.37 

May 1 
(: 

3 1.33 

M«y 

14.53 


In. .7 1 


16.37 

■ tiiitli Distance ..j 23 29-25 

, 

Mean | 

> 23 31./ > 

Mean 

j 25 I(m > 



7 AQUILE. 


1 pnl 2 • 

t 5<) 23.6. 

\ pril 2Ji 

l 5j) 13. Sf 1 

1 5.Q 17.76 

May 1 

22.oh 

a lay 3 

11.83 

Refraction, &c. &c. f 2.01 

, ' 

20.35 

v 

14.31 




c 

11.7- 

Zenith Distance . . 1 59 19.77 

Meai 

• >0 22.02 

Mean 

3Q 13.50 
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ATAIIL 


1809. 

Lett Arc. 

j 1809. 

Right Arc. j 

MEAN. 

month. 

0 / U 

MONTH. 

o > // 

0 7 I 

April 28 

0 12 2 1 .80 

April 2': 

0 12 10. S3 

0 12 14 08 

30 

21.13 

May 3 

8.82 

Refraction, iS.c. &c. 0.01 

May 4 

10.6*8 

G 

8.16 


7 

j 18.1S 

0 

8.41 

/.enith Distance . .0 12 11.(6) 

Mean 

0 12 20.20 

; Mean 

0 12 y.o(i 



0 AQUIUE. 


May 3 
<> 
0 

2 13 50.12 
5 1 .5.0 
40.5 > 

April 28 
May 4 

2 13 42.5 
40.57 

0 

Refraction, &c. kc. 

13 l(>.03 

1 2 37 



Zenith Distance . .2 

13 48.10 

Mean 

2 13 50.52 

Mean 

2 13 41.51 

-a 


$ DELPHINI. 


May 6 
0 

5 45 50-02 
57,05 

May 7 

5 45 46.13 

5 45 *52.53 
Refraction, &c. &c. -f 5.75 

Mean 

5 45 58,03' 

Mean 

5 45 46.1 3jzenith Distance . .5 45 58. 28J 
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MEASUREMENT OF AN ARC 


8. AMPLITUDE 

Of the Arc between Putchapolliam and Piinnae . 


STARS'. 

ZENITH DISTANCES AT 

AMPLITUDE. 

PUTCHAPOLLIAM. 

PUNNAE. 

^ Hydra* .. 

° / 

4 3? 12*65 S. 

1 47 1.37 S. 

2 50 11.28 

* Hydra* .. 

3 52 S.97 S. 

1 l 59.31 s. 

9.66 

a Caneri 

1 36 32.64 N. 

4 26 423H N. 

10.27 

o Leonis .... 

0 13 18.1 6' S. 

2 36 52.07 N. 

10.23 

Uegulus .. 

1 55 12.99 N. 

4 45 21.06 N. 

11.07 

S’ Leonis.,.. 

5 29 54.26' N. 

8 20 3.41 N. 

9. 1 8 

0 Leon/.s .... 

4 39 59.4 N. 

7 30 11.59 N. 

12.19 

i Virgmis .. 

1 0 55.2 N. 

3 51 5.9 » N. 

10.75 

ci Serpenti.s. . 

0 12 14.15 N. 

3 2 25.36 N. 

11.21 

x Serpentis.. 

3 56* 48.46* S. 

1 6 38.1 S. 

1 0.36 

« llerculis.. 

3 37 38.58 N. 

6 27 48.35 N. 

9-77 

a Opluuehi 

1 43 O.69 N. 

4 33 11.86 N. 

11.17 

t Acjudn* . . 

2 35 16.14 N. 

5 25 29.2.5, N. 

12.81 

y Aquihe . . 

O 50 30.71 S. 

1 59 1977 N. 

10.51 

Atair .... 

2 37 54.13 S. 

0 12 1 1.6‘9 N. 

8.82 

0 Aquila* . . 

5 3 55.68 S. | 

2 13 48.1 S. 

7-28 

0 Delphini 

2 55 45.68 N. 

5 45 58.28 N. 

12.6 



Mean 

2 50 10.54 


Celestial Arc between the Parallels of 


Putchapolliam and Punnae Station 2 50 10.54 

Terrestrial Arc 1029100.5 Feet. 


Mean length of one degree . . 60473 Fath. 

O I „ 

Latitude of the middle point y 34 44 




Latitude of Punnac Station, at the South Extremity of the Arc, deduced from the 
foregoing Zenith Distances of Eight principal Stars, whose Declinations and Annual 



Mean 



APPENDIX. 


1* As I am at present uncertain whether the par* 
ticulars of the northern part of the grand arc luu e been 
communicated to the public, 1 will hero ^unjoin the former 
conclusions, and combine what was before done with what 
appears in the preceding paper, in order to inform those 
readers, who are interested in speculations of this nature, 
that I have not been remiss in promoting objects of ge- 
neral science, while occupied in the more bumble task of 
correcting the erroneous and imperfect geography of the 
southern part of the Peninsula. Being in possession of 
the best English instruments, and traversing from sea to 
sea, through six degrees of latitude, I have always consi- 
dered the measurement of a meridian arc a necessary part 
ot the general work, as well as an acceptable offering to 
the mathematician and astronomer ; especially at a time 
when similar performances have been carrying on in 
France and England , and at the polar circle. I regret 
that the whole detailed account cannot now appear under 
one view , as it would swell a volume to too great a size, 
or preclude more valuable matter from being admitted. 
I shall therefore confine myself to the simple results, and 
combine them with those given in the preceding memoir. 

In the arc north of Putchapol/iam there were three 
stations of observation, besides the station at Putchapol- 
liam , viz. : Dodagoontah , in latitude 1 3 nearly ; at Boma - 
sundrum , w hich is nearly 14°; and at Paughur, which 
is upwards of 14° 6 '. 

The celestial Arc between Putchapolliam and Do 
dagoontah was 

Between Putchapolliam and Bomasundrum was .... 

Between Putchapolliam and Paughur was 


2 0 979 

3 0 1.88 

3 6 3 77 * 
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And if to each of these we add 2° 50' 10"54, which 
is the celestial arc between Pun new and P utchapolliam, 
we shall have the three following arcs, viz. 


O / // 

Punnac and Dodagoontah 4 50 20. S3 

Punrnu and Bomu-sundrum 5 50 12.1-2 


Punnac and Paughur 5 50' 48.32 

The former terrestrial arcs were as follow, viz. 

Ret w«' n P utcha podia m and Dodagoontah .. 727d3 4.6 Foot. 
Between PutchapoHiam and Bumasundrmn . . 1088275.8 
Between PutchapoHiam and Paughur .... 1 128472. 

Hence, by adding to each of these 1029100.5 feet, 
we shall have the three terrestrial arcs as follow, viz. 

Feet. Fathoms. 

Punnac and Dodagoantak . . 1756435.1 or 2.9278,9-2 
Punnac and 11 am as undr inn . .21 17370-3 or 3528.96’. 

Punnac and Paughur 215772.5 or 3595.95.4 

M Hence, by comparing the respective arcs, wc shall 
have the mean length of the degree due to the latitudes 
of their respective middle points, as follows : 


ARCS. 


Punnac and Dodagoontah . . 

..10 

34 49.. 

. . 60496 

Punnac and Bomasundrum 

-.11 

4 44.. 

. .60462 

Punnac and Paughur . . . . 

..11 

8 3.. 

. . 6046.9 


And, as the two latter arcs give the degree nearly the 
same, and the latitudes of their middle points differing 
but little, we may take the mean of the two degrees, as 
due to the mean latitude of the two middle points, and 
this will give 60465.5 fathoms due to the latitude 11° 6' 
23".5. 

2. In order to obtain a mean result between the 
observations made at Dodagoontah , and those at the 
stations at Paughur and Bomamndrum , it will be ne- 
cessary to determine the ratio of the earths diameters by 
using the degree deduced from one or other of these arcs, 
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and some other degree deduced from recent measurements 
in northern latitudes. 1 shall therefore take the degree 
as given by the observations at Punnac and Dodagoontah , 
whose middle point is in JO 34' 4.9 // , and use it with 
that determined by Col. Mu doe, for latitude 59 9' 90", 
in order to which it will be necessary to obtain formulae 
expressing the ratio of the diameters in terms of these 
degrees, and the latitudes to which they apply. That 
this may be general, let m and nt denote the meridional 
degrees in latitudes / and 7, and let a and b express the 
equatorial and polar diameters. Then from conic sec- 
tions, and the nature of curvature, it is known that 

a 2 h Z 

t,ie ™ lius « f curvature of the 

elliptic meridian in latitude 7, and 
the radius of curvature in latitude /, on that or any 
other meridian on the same ellipsoid. And since the 
degrees are as their radii of curvature, we shall have 

/ a' b 1 a 1 b 1 

711 . W • • 2 j Cos. i l u 1 + “ / . b. ~|3 * 2 v/Co.v La 1 + Si n. 2 Z 1 ] 3 

that is nt : m : *. vcos^/.^ + sm . 2 u 2 ] 3 ; ycoTTTT^TsmTTT^ 3 
or m | : m J :: Cos. 2 /. a.* + Sin. 2 1. b z : Cos. 2 7. a z + Sin. 2 7. b z 

which reduced gives ~ j - — ) a general ex- 


pression for the ratio of the diameters. 


Now if m' =60820 fathoms, 7nzz 60496 fathoms, 
and if 7 and l be 52 2' 90" and 10 44' 49" respectively, 

b ( Cos . 2 io° 34' 49"— Cos . 2 5 < 2 ° 2' 20' ()t ;i 2 ;d^ \i 1 

then - = { sin. 2 52°T> 7 T> 7/ ^:]1 -Siu. 2 10 77 avi*? * — 1.0030359 
nearly, which call 777 e being the ellipticity .0030359* 


3. Having obtained the ratio of the diameters to 
each other, let the length of a degree on such a spheroid 

be computed for latitude 1 1° 6' 23". 5. Then, to get 

the formula from what is just demonstrated, we have 

1 ___ (Cos.* / — Cos. 2 7 f'l* u nr __ = Cos 2 l Cos. 2 7. 

1 + 9 ~ Sin. 2 7.(£ Sin. 2 T ' l+V Sm/ I 
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which reduced gives m' : in : ; y/T^TTTnj+T.)*— &iu.* /.1 3 
: y/cu? 7. ^TT /. 1 3 and if ?/i = 6*0496' fathoms, 
and /, 7 he 10’ 34' 49" and 11° 6' 23". 5 respectively, 


we have m' 


= 60496 ( 


C(1S 2 (in"3‘l'4C)") . I {. s;n. 2 10°.14'4()"\ | 

Cos.-’( 5 ). l.oojojti | “ — Sm. 2 i i°G 5 ' 


= 60498 fathoms, for the meridional degree in latitude 
1 ] 6 V 2 3". 5, on the ellipsoid, whose polar is to its equa- 
torial diameter as 1 to 1. 003036 ; and this I call the 
degree in that latitude resulting from the arc Punnae 
and Dodagoontah. But the degree in the same latitude, 
deduced from the arcs Punnae and Paughar , Pumwe 
and Bomasundrum^) is 60465.5 nearly, which must 
therefore apply to a different ellipsoid. But the mean 
between this and 60498 is 60486f ; or, to avoid frac- 
tions, we may take 00487 fathoms for the length of the 
degree in latitude 11°6 V 24 // , or the mean length of the 
degree for the arc 5° 5.T 3() // , whose middle point is in 
latitude 1 f 6' 24". Hence, by substituting 60487 for 
m, and 1 f 6' 24" for /, in the formula given in article 
2, and retaining the rest of the data, we get - = — 
which gives the ellipticity resulting from the measure- 
ments in England and in India, nearly. 


Since ml : m :: y/ Cos.^ /pfo — /. )3 ; 
y/ giPcji-Sm.i /.|3 and m = ^( — 77 ------- * V ~ ~ Y 1 

and if 7=50’' 2' 20", w = 60820 fathoms, and \ie,= 
1.003143; then, by substituting for / the latitudes 
8 30 7 , 9 30', 10° 30', 1 1 30', &c. we shall obtain the 
value of m for these respective latitudes, as follows : 


l 

m. 

0 i 


8 30 


9 30 


10 30 


11 30 


12 30 


13 30 



Nearly, 
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Latitudes of the great stations of observation, as 
deduced from the above measures of degrees. 


Latitude of Punnae station, as determined in Art. 9* 8 it 38.39 


Latitude of Putchapollmm station 10 59 47.47 

Latitude of Dodagoontah station ,...13 0 1.9 


The latitude of Dodagoontah , by the observations in 
1805, was 12 ’ 59' 59''.!) L which is less by nearly 2" 
than the latitude here given. Idle latitude of the ob- 
servatory at Madras , as deduced from that of l)oda- 
goonlah , determined in 1805, was 13 4' 8". 7. Hence, 
if the present, latitude be made use of, it will give the 
latitude of the observatory at Madras 13 4' 11" 
nearly. 

4. The late measurements from Dunkirk to Barce- 
lona, by the French mathematicians, gave the length 
of the degree 60783 fathoms nearly, for the latitude 
4(7 1 V 57"; and if this be substituted for w! in the 
above formula (2), the ratio of the polar to the equatorial 
diameters will lie that of 1 to 1.003870, and therefore 
the ellipticity ~ nearly. 

The length of the degree at the polar circle in lati- 
tude 66° 20' 12", as determined by the members of the 
Swedish academy in 1802 and 3, was found to be 60955 
fathoms ; and, by substituting this for m and retaining 
the rest of the data, we shall have the ellipticity 311 ^ 
nearly. Hence, by reducing these three, the mean 
ellipticity will be ~ nearly, or the polar to the equa- 
torial diameter, as 1 : 1 0032423, the mean result of 
all the recent measurements. 

5. In order to determine the actual values of a and 
b , let m denote the meridional degree in latitude /, as 

.before, where the radius of curvature is 
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and if A denote the arc (57°, &c.) equal radius, we 

shall have m A ~ = - z=====r ^ from which arises 

a 2 5- = 2 A 7 ;/ s/ f'ob.i /. l i-+5in.A/.^l3 ; and dividing by 
a*, we get ~ = ‘—{Cos.- 1. + Sin. 1 /. *4) 5 ; that is 
= (Cos. 2 /. + Sin. 1 /. ^tJ 1 ) 2 w Uch being reduced 

gives ± a = — , the semi-equatorial 

diameter. Hence, if m = 60487, / - 11° 6 V 24" and 
1 + e equal 1.0032423, and these substituted in the last 
formula, we shall have J <2 = 3486906 fathoms; and as 
1.0032423 : 1 :: 1 a : = 3475638 fathoms, 

equal \ h. And since i a is the radius of the equato- 
rial circle, then =: — H — ( * ■ — 60858 fathoms, th(* 

.< 3 /. 295 Ac. 9 

measure of the degree of longitude at the equator. 


6. Since m ' : m :: s/ cos. i /.+ sin.*/.] 3 ■ 

l+e| * I 

s/ tw7.+-^^| * sin.' 7 . | 3 (3); and when m is at the 
equator, and therefore Sin 2 /. = 0 and Cos. 2 / = 1 (Rad.) 
then ni : m :: 7+7 j 3 : v/~^* 2 '/■(i+^+Sm.zi] h 


m ' V Cos. 1 ' l. 1 j + e N <z + Sin.- ' / 

and m =r - — — — — 

1 + e j 3 

6 o 4S7 -J ( '<**.* - 1 ,0 <>' *\ ,f ) .t.on tJ4-2 J . I 1 z + Sin. 2 } 1° 6 ' c 24 7 ~| 3 

1.00JJ42J | 3 


1 3 

60465 


fathoms, the measure of the meridional degree at the 


equator. 


7. Let d and 'd be the 
measures of two degrees of 
longitude in the latitudes of / 
and 7, then r l and R 7 w ill 
represent the radii of curva- 

ture d and f d respectively. 

But 11 7 is expresssed by 
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t, i 2 Cos. 2 7 

2v/C<-.». i a 1 + ‘mi. 2 '< 

reason r l = 


2 /a /. <; 2 

-!* = - Hence 


and for the same 


2 >/ <i 2 + 1. b 2 


Ttytt — tnn * * d : 'd or ^ . r un<>,.'- /./>- • 

2vV + taiy. 2 /. o 2 v v 

:: d : 'd, that is ^177\~^du^Pi : v/'T+e] -turn?,- /. : : 
d : 'd. And when d is at the equator, and therefore 
tang.- i=o; then v/TTi j^Hanj-^7 : H e :: d : 'd; and 

therefore f d = a general formula. Let 

l— 10°, d= 6*0858 fathoms, as in article 5 , and 1 + c as 


(ioH-.K (I w _, 

before; then 'd = TfSu+tttuud'fo 0 = 59940. From 
this formula a table of degrees of longitude on this 
spheroid may be computed, from the equator to the 
pole. 


8. Let p be the degree perpendicular to the meridian 
in latitude /, and p f that in latitude /' . Then, these 
being as their respective verticals or radii of curvature, 


we have p : yi :: 7 7 ~=~ i 


that is p : // : : v /cos.Y.«Cpsin.W : r ' m. 2 /./> 2 ; 

that is p : ]/ ; : y/Cos. V(i + <■)*+ sin. 7 : y/u^/.^n-^ + Mn. 2 / ; 
and when p is at the equator, and therefore Sin.- l=o< 


and Cos/ / = 1 (Rad.) then jw : // :: v/cw 2 /.(i + r) 2 -f bin. 2 7: 
1 4- e. Hence p' = ^ 

1 VCos. 2 7.^1 + «. y + ,Sm. 2 7. 


Then if 10°, and 6085 8 fathoms, being the 
same at the equator as the degree of longitude d. 


Then p = 


60858 ( 1 - 003 242 ) 

V CW 10° (I 00^242>* + Sill 2 10° 


=60863 fathoms. 


Suppose l' 55' 10", which was the latitude 
in which the perpendicular arc was measured in 
1805. (Asiatick Researches, Volume 10.) Then 
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f _____ 60858 (l .003242) „ 

^ y/CosS ( 12 ° 55' lo"). ( 1.003242) 2 + Sin. 2 ( 12 ° 55' 10 ") 
fathoms, which exceeds the degree given by the measured 
arc by 121 fathoms. 

The perpendicular degree determined by the arc be- 
tween Carangoolx) and Karnatighur , in 1802, (see 
Asiatick Researches , V olume 8,) was 6 1 06 1 fathoms for 
latitude 12° 32' 12". Now the mean between this and 
the perpendicular degree, measured in 1805, for latitude 
12° 55' 10", will be 60909 fathoms, and the mean of 
the latitudes will be 12° 48' 41"; which latitude being 
substituted in the above, we shall have the value of 
p' = 60868 fathoms, which falls short of the above mean 
4 1 fathoms : but how far this mean may be relied on is 
yet a matter of uncertainty, for 1 never had much con- 
fidence in the accuracy of the perpendicular arc measured 
in 1802. 


9. From the formula in the two last articles, it ap- 
pears that the perpendicular degree p', and the degree of 
longitude V, in any latitude 7, will be to each other as 

+ : v u + ^!t aug.^ - because/? and d 

are equal at the equator. Hence,// : 'd:: 

VCo S , 7u+<),fSi„.r7 and 'd=p‘( m 
whence p 1 being known, 'd may be found. 


10. The equatorial diameter of this ellipsoid has 
already been shewn to be 6973812 fathoms (5) = tf, the 
transverse axis of an elliptic meridian, and therefore the 
periphery of the circumscribing circle, or the circle whose 

diameter is a, will be a x 3.1415 &c. and if d— 1 — - iy then 


1 : 3.1415 &c. : ax 3.1415 &c. 

2 2 2 i .A i • 

(1 — i — &c.) = the periphery of the elliptic me- 


ridian; hence- 


6973812 K 3.1415 &C. (l — 


_ 3d lkc.) 

— — = 5465790 


H 
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fathoms for the length of the quadrantal arc : and this 
reduced to inches and divided by 10.000000 will give 
39-3537 English inches for the measure of the French 
metre at the temperature of 62°. 

By Borda's experiments, the equivalent to the French 
metre in English inches is 39-371, the standard tem- 
perature of the metre being at 32°, and that of the 
English at 62°, so that the metre, according to this el- 
lipsoid, falls short of that given by the French mathe- 
maticians, near ~th of an English inch, or ~th of a 
French line, and the quadrantal arc will fall short 2403 
fathoms, or 10H miles, in the whole circumference. 
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10 . Latitudes and Longitudes 

Of the great Stations, and some principal Places, as deduced from the 
Meridional Arc. 


NAMEL' OF PLACES. 

Latitudes. 

* ShenninutHi 

11 9 27 


11 12 <> 

* H..H ii>ania!li 

11 0 52 

* Kantpo 1 1 1 am , (or S. E. End of tlw Base) 

10 56 43 

* Potclupolliam Station 

IO 59 47 

* Pannatty lull 

10 58 31 

* Pdrteemalli 

10 40 2 

Ruuj>amalli 

10 38 50 

Kiirroonmili 

10 35 a(> 

Darapnoram, (Fort) 

10 44 34 

Pynev lull and Pa«oda 

IO 2 () 22 

* Perniaul hill 

10 13 1 

* Kissheemnlli 

IO 12 34 

Dinditfiil, (Elan Stuff) 

lo 21 3a 

* Na^anmlii 

IO O 1 

* Snduraghen y 

9 44 26 

tWadtira, (N. E. Pagoda) 

9 55 15 

* Seknmh rmalli 

9 52 37 

"* Kooteapara 

9 28 52 

* Mcctiaclnporani hill 

9 12 39 

* IVrnoonnalli 

9 12 21 

* Ciopanhwaniy lail 

9 39 24 

Shevo'ipcntoor (Pagoda) . . 

9 30 36 

Sniigainacoil (Pagoda) 

9 IO 13 

'%■ Vnlltmknfn lull , , , 

3 48 23 

Yetfiaporam, (or Elia poor Palace) 

9 « 57 

* Kolaneilooi hi!! 

8 55 j;. 

Tutaroiin, (Elu^-Staff) 

8 48 b 

* Vullanaud lull 

8 42 54 

Palamcottah, ( Flag-Staff) 

8 43 31 

Tinnivelly, (Paeoda) 

9 43 45 

* Coonatoor lud 

8 41 52 

* West end of the Base 

8 47 0 

* East end of the Base 

8 4 <J 21 

* Taulaoot podia 

8 49 1 

* Ki nnimapotiia 

8 30 28 

* Red lull Station 

8 22 31 

Tire undoor, (Pagoda) 

8 2 p 50 

* Koodunkoluni 

8 10 34 

* Mnnpotha 

8 l 6 2 

Kalcaud, (Pagoda) 

8 31 1 

Mac*Ianr!iern 

8 29 3 1 

* Pnnnae Station 

8 9 37 

Kootapooli, ( Romish Church ) 

8 8 51 


2 :iq 58 W 
2 30 12 
2 48 54 
2 34 22 
2 37 47 
2 19 48 
2 40 35 


0 

— 


77 

38 

42 E 

77 

48 

19 

77 

29 

36 

77 

44 

8 

77 

40 

43 

7 7 

58 

42 

77 

37 

55 

77 

59 

22 

77 

55 

51 

77 

35 

17 

77 

34 

32 

77 

37 

10 

77 

56 

18 

7« 

1 

9 

77 

59 

3b 

77 

43 

5b 

>8 

JO 

38 

7« 

7 

33 

78 

3 

57 

78 

2 

7 

77 

33 

1 

77 

51 

17 

77 

41 

17 

77 

35 

13 

77 

40 

45 

78 

3 

14 


;s 2 lb 

78 12 GO 

7 / r 'o -v 
77 47 34 

77 44 39 
7/ 43 
77 *1 57 
,7 4 (i 58 
77 4»i t} 
/7 40 41 

77 S5 41 

78 11 7 

/7 44 0 

77 37 53 
77 36 23 
77 42 49 
77 40 51 
77 39 22 


AW. All Places marked vrtfif the Asterisk (.*) are great Stations. 

H ^ tiff % 't* 

■ISlAfIC'’ .«PM 

** •* w /.. J 
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1 1 . Elevations and Depressions ■ 

Contained Arcs, Terrestrial Refractions, together with the Heights, above the 
Level of the Sea, of the principal Stations. 
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II. 


On the Maldyu Nation , with a Translation of its 
Maritime Institutions . 


By THOMAS RAFFLES, Esq. 


1 HE opinion that the Malays possess no records 
whatever of their laws and customs, and that they arc 
solely governed by long-established customs and usages, 
handed down by memory or tradition, seems to have 
been much strengthened by the observations contained in 
Marsden's Account of Sumatra . This being the only 
standard book in the English language, which contains a 
detailed account of any of the eastern isles, appears by 
many to have been considered as applying, generally, to 
all the countries denominated Malayan, whereas the island 
of Sumatra , though exhibiting an almost inexhaustible 
fund for research and inquiry, can only be considered as 
one of the almost innumerable islands, and by no means 
the greatest in population or in extent, which compose 
that unparalleled Archipelago in which the Maldyu 
nation is established. 

The Island of Sumatra , as well as the islands of 
Jawa, Tana Vgi or Bugis land {Celebes), Sulu , and 
the Moluccas , which with Borneo compose what may be 
properly termed the Malayan group , are peopled by 
nations radically distinct from the Malays , who speak 
languages entirely different, and use various written cha- 
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racters, original and peculiar to each. These Nations 
are governed by their several laws and institutions ; and 
if we except the state of Menangcabaw , on the island of 
Sumatra , it is on the shores of these islands only, and 
in the Malay peninsular, that the Malays are to be found. 
Whatever may have been the origin of the Malay u na- 
tion, the primary population of these various and exten- 
sive islands could never, according to any natural infer- 
ence, have proceeded from the Malays , though the 
reverse may probably have been the case, whatever may 
have been borrowed from a more foreign source. 

Notwithstanding, therefore, the idea of Mr. Mars- 
den # , that the various dialects of the Malay u tongue 
have experienced such changes, with respect to the 
purposes of intercourse, that they may be classed into 
several languages differing considerably from eacli other, 
I cannot but consider the Malay u nation as one peo- 
ple, speaking one language, though spread over so wide 
a space, and preserving their character and customs, 
in all the maritime states lying between the Sulu seas, 
and the Southern Ocean, and bounded longitudinally by 
Sumatra , and the western side of Papua, or Neu> 
Guinea. 

The Malay u language may no doubt be traced to a 
still further extent, and particularly among the South-Sea 
islands ; but as that point more naturally belongs to a dis- 
sertation on the origin of the nation and its language, it 
need not be attended to here, where the subject is only 
alluded to in order to fix those boundaries to which the 
Mal/iyu law extends, and for establishing such distinc- 
tions and general definitions as may assist in its explana- 
tion, and more ready comprehension. 


* Marsden on the Traces of the Hindu Languages and Literature, 
Page 223, Vol. 4, Asiatick Researches . 
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The laws and customs of the Malays may be 
considered either separately, or as they have reference 
to those of the more ancient and original inhabitants of 
the eastern islands, with whom they are now so intimately 
connected. What may be termed the proper laws and 
customs of the Malaya nation, as it at present exists, will 
first be adverted to. 

Independent of the laws of the Koran , which are 
more or less observed in the various Malay states, ac- 
cording to the influence of their Arabian and Muham - 
median teachers, but seldom further than they affect 
matters of religion, marriage, and inheritance, the Malay 
states possess several codes of laws, denominated Undang 
Undang , or Institutions , of different antiquity and 
authority, compiled by their respective sovereigns ; and 
every state of any extent possesses its own Undang 
Undang . Throughout the whole there appears a general 
accordance ; and, where they differ, it is seldom beyond 
what situation, superior advantages, and authority, have 
naturally dictated. Many of the Undang Undang 
contain the mere regulations for the collection of the du- 
ties for trade, and the peculiar observations of the port; 
while others ascend to the higher branches of civil and 
criminal law. 

From the comparatively rude and uncivilized character 
of the Malay nation, neither learned disquisition nor very 
close coincidence is to be looked for ; but simple ideas, 
simply expressed, may illustrate character better than 
scientific arrangement or refined composition. And in 
this point of view, however local or particular the subject 
may be, the institutions and regulations of so extensive 
a, maritime nation must be interesting. 

Considering, therefore, that a translation of these 
codes, digested and arranged according to one general 
plan, might be as useful in facilitating and ensuring a 
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more secure intercourse, among this extraordinary and 
peculiar nation, as it might be interesting in illustrating 
the unjustly degraded character of so extensive a portion 
of the human race, hitherto so little known either with 
respect to what they are or what they were ; 1 have long 
been engaged, as far as the severe duties of my public 
situation would admit, in collecting Malay manuscripts 
of every description, and, in particular, copies of the 
Undang Undang Maldyu , which, with the various col- 
lections of Addat , or immemorial customs, and what may 
be usefully extracted from the Sejdreh Malaya, and 
Akal Malaya , or annals and traditions of the Malays , 
comprise what may be termed the whole body of the 
Malay laws, customs, and usages, as far as they can be 
considered as original, under the heads of government, 
property, slavery, inheritance, and commerce. 

On the eastern side of Sumatra, the Malay states of 
Achi , Side , and Palembang , may be considered as of 
the most importance. From these states 1 have procured 
one copy of the Undang Undang Achi, with a short 
account of the Undang Undang Side. Further copies 
of these, as well as of the institutions of Palembang, I 
have reason to believe are within my reach. 

The laws of Achi are peculiar, on account of the 
severity of the criminal law; and although it may be 
presumed that they were borrowed from the more an- 
cient inhabitants of the island, they are interesting, in as 
far as they may have been generally adopted by the 
Malays in the Straits of Malaca, and may have given 
rise to that sanguinary disposition by which the Malays 
are usually supposed to be characterized. 

Those of Side have a peculiar interest, from the long- 
established connexion between that state and the 
Menangcdibazvs, in the interior of Sumatra. The Side 
river takes its rise in the Mtnangcdbaw country, and has 
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obviously been the principal outlet from the rich and 
pupulous countries in the interior, of which so little is 
known. 

The Malay customs and usages on the west coast of 
Sumatra I apprehend to be so much blended vyith those 
of the more original inhabitants of the island, that, even 
if there was a state among them of sufficient importance 
to have its own institutions, it would scarcely deserve 
consideration, in the general arrangement of what is 
purely Malayan , and they are consequently little at- 
tended to. 

Of the Malay Peninsula , the principal states enti- 
tled to notice on the western side are those of Kcdeh, 
Malaca , and Johor ; and, on the eastern, those of 
Tringano , Patani , and Pahang. From these I have 
obtained and collected several copies of the Undang 
Undang Kedeh, the Undang Undang M aide a, and the 
Undang Undang Johor. The states on the eastern 
side of the peninsula, with the exception of Patani , which 
has been considerably influenced by the Siamese, seem 
generally to have admitted the superiority of the Malay 
government, first established at Sinhapura , and after- 
wards at Johor . 

On the island of Borneo , the several Malay states 
have regulations and institutions peculiar to each, though 
not differing in any material degree from those of the 
peninsula. Some of these I have already obtained in 
whole, and others in part. 

The Malaca code, stated to have been compiled 
during the reign of Sultan Muhammed Shah, of which 
1 have three copies, treats principally of commercial and 
maritime usages, and in these branches may form the text 
of a Digest of the Malay Laws ; whilst the institutions 
of Johor, from the intimate connexion which appears 
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always to have existed between Maldca and the southern 
part of the peninsula, may be useful as a supplement on 
these points ; at the same time that it will branch out 
into civil and criminal law generally, and the general 
principles of communication between the different 
states. 

The Kcdch code may, in like manner, form the text 
for such parts of the institutions as may be most appli- 
cable to the intercourse o i Europeans, and tend best to a 
general understanding of the character and usages of the 
Malay countries in the immediate vicinity of the British 
settlements. This state, until the establishment of the 
English at Fa law Penang , possessed a respectable 
commerce, and still retains its Malayan government and 
institutions applicable to internal affairs, though reduced 
in external importance. 

The institutions of the smaller states, as of Salingor , 
Perak , and others, may only require notice as far as they 
differ from the general code of the superior states. 

With respect to the internal regulations of government, 
police, property, and, what in all Malay codes occupies 
so large a share, slavery, the Malay states on the penin- 
sula have been selected, as well on account of their con- 
nexion with the English government at Penang and 
Malaca , as for the still more important reason, in a 
philosophical point of view, of the Malays being, 
according to the theory I have laid down, to be found 
here the least adulterated in their character, usages, and 
manners. They are bounded by the Siamese to the north, 
whose encroachments and establishments in the peninsula, 
as they have from time to time taken place, may easily 
be defined. The Malays seem here to have occupied a 
country previously unappropriated ; for, if we except an 
inconsiderable race of Caffries , who are occasionally 
found near the mountains, and a few tribes of the Orang 
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benua , there does not exist a vestige of a nation anterior 
to the Malays in the whole peninsula. 

As the population of the Malay Peninsula has excited 
much interest, my attention has been particularly directed 
to the various tribes stated to be scattered over the 
country. 

Those on the hills are usually termed Samang , and 
are woolly-headed ; those on the plain Orang benua , or 
people belonging to the country ; the word benua being 
applied by the Malays to any extensive country, as benua 
China , benua Kelbig ; but it appears to be only a sort 
of Malay plural to the Arabic word ben or beni, signi- 
fying a tribe. The early adventurers from Arabia 
frequently make mention in their writings of the different 
tribes they met with to the eastward, and from them most 
probably the Malays have adopted the term Orang 
benua. 

I had an opportunity of seeing two of these people, 
from a tribe in the neighbourhood of Malaca ; it con- 
sisted of about sixty people, and the tribe was called 
Jokbng. These people, from their occasional intercourse 
with the villages dependent on Malaca , speak the 
Malayu language sufficiently to be generally understood. 
They relate that there are two other tribes, the Orang 
bentia and the Orang Uddi. The former appear the 
most interesting, as composing the majority ; the latter is 
only another name for the Samang , or Caffries . 

From the vicinity of the Jokong tribe to Malaca , and 
intercourse with its inhabitants, they may have adopted 
ipany Malay words not originally in their language ; but 
the following short specimen may perhaps tend to illustrate 
their connexion with the other tribes of the peninsula, 
and to evince how far they possess a peculiar language. 
They are not circumcised, and they appear to have 
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received some instruction regarding Nabi Isa , or, as they 
pronounce it, Isher. They, however, have no books, nor 
any word for God, whom they designate by the Portu- 
guese Dios. The men are well formed, rather short, 
resembling the Malay in countenance, but having a 
sharper and smaller nose. They marry but one wife, 
whether rich or poor, and appear to observe no particular 
ceremony at their nuptials. The consent of the girl and 
that of the parents being obtained, the couple are consi- 
dered as man and wife. 


The Jokong language in general coincides with 
Malay , as in the following instances : 


Earth, 

Tana . 

Belly, 

Pur ut. 

Fire, 

Apt. 

Sun, 

Mata hiiri. 

Fish, 

lean . 

Mouth, 

Mulfit . 

Bird, 

Burning • 

Eye- brow, 

Kening. 

Eye, 

Mata . 

Old, 

Taka. 

INose, 

Teeth. 

Idung. 

Gigi. 

Good, 

Baik. 


The numerals are also the same as in Malay. 


In the following instances it differs from the Malay? 


Stars, 
Moon, 

Water, 
Tiger, 

I>og, 

Bear, 

Elephant, 

Rhinoceros, 

Aim, 

Foot, 

Child, 

Infant, 


Cheong. 

Hantu ? The bad 
jahat. \ spirit. 
Yeho. 

Kahoing. 

Koyope * 

Seho. 

Brinkil . 

Risaki, 

W ungun. 

Tomen. 

Merbodo, 

OpayR . 


House, Cherongde . 

Arrow, Tamian. 

Hair, Buluutah. Feather* 

Head, Utah . [of the bead. 

Wild hog, Chonkokh. 

Devil, Choleng. 

Evil spirit, 

which blasts ( r, . , ... 
the produce [ /fcn<aWlr - 
of the earth, J 

God, Dios. Evidently 

[j P ortuguese . 


As the relation that may have existed between the 
state of Menangcdbaw , on the island of Sumatra , and 
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that so called on the Malay Peninsula . is not generally 
known, the following translation of a Malay u MS. to 
which I give some credit, may tend to elucidate it. The 
fact related is without date or authority, but it is in a 
great degree confirmed by the general history of Johor , 
and the present state of the country in the neighbourhood, 
as well as by the existence at this day of another Malay 
state, of considerable extent, situated in the interior of the 
peninsula, and deriving its authority from Menangcdhaw 
in Sumatra. The state alluded to is that of Rembaw, 
inland of Maldca , the R6ja of which, as well as his 
officers, receive their authority and appointments from 
Sumatra. The communication is earned on in the 
Malay Peninsula through the river Lingi, in the neigh- 
bourhood of Maldca, and that of Siac, on the Sumatra 
side. The Malays of Rembaw , with whom I have had 
frequent communication, adopt the broad dialect of the 
Malays of Sumatra, changing the d a t the end of a word 
into o ; this peculiarity may be still observed among 
many of the inhabitants of the southern part of the 
peninsula. 


“ Many years ago the Raja of Johor had an only 
daughter, the fame of whose beauty reached the ears of 
the illustrious son of the Raja of Menangcdhaw, whose 
residence is at Pegaruyung in Pulau Perechek *, and 
whose power is mighty. The young prince, enamoured 
with the enchanting descriptions of this beauty, entreat- 
ed his father’s permission to make a voyage to Johor 
for his recreation, and the Raja his father was pleased 
to comply with his request. 

“ The young prince accordingly embarked from the 
shores of Pulau Pirechek , attended by a numerous 


* The island of Sumatra. 
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u retinue, suited to his high rank and splendid for- 
“ tune. 

“ On the arrival of the Prdhus or vessels in the 
“ Straits * of Johor , the prince was desirous of imme- 
“ diately proceeding up the river; but the Raja of Johor , 
“ alarmed at the unexpected appearance of so large a 
“ fleet with a royal standard, refused him admittance. 
“ The prince, determined on proceeding, entered the river, 
“ and, being opposed by the Johor Prdhus , a severe 
“ battle ensued, in which the men of Johor were de- 
“ feated, and obliged to retreat in confusion. 

“ On the result of the action being made known to 
“ the Raja of Johor , he assembled his nobles and officers 
“ of state, and advised with them as to the conduct that 
“ should be pursued. Fearful that the men of Johor y 
“ worsted in the first engagement, might not have power 
“ or courage to stand in a second, it was the unanimous 
“ opinion that the prince should be invited to proceed 
u up the river on friendly terms ; and the prince was 
“ accordingly invited. 

“ The prince lost no time in proceeding with his suite 
“ up the river, and, when he landed from the royal Prahu y 
“ he was received as a Raja high in rank. The Raja 
“ of Johor then inquired of him the business that had 
“ brought him to Johor , and what were his wishes; to 
“ which the prince replied, that he w r as enamoured of his 
“ daughter, and came to solicit her in marriage. The 
“ Rdja, having consulted with his nobles and officers of 
“ state, agreed to the marriage, and a place was allotted 
“ tor the residence of the prince and his followers. In 


* r ! h«>se Straits arc called S6lat Tebrau, “ the Straits of Tehran 
the continent and country of Johor being on one side, and Pnlau 
Mirumbmg on the other. 
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“ a short time the prince was married to the daughter of 
“ the Raja , and they lived togetlier in the district that 
“ had been allotted to them, and their happiness in- 
“ creased every day ; but how long did this last? 

“ The prince soon became delighted with his princess, 
“ and so pleased with the attentions of the Raja, of Johor, 
“ and the enclosed village or district allotted to him, 
“ which now bore the name of Campung Menangcdhaw , 
“ that he thought not of returning to the territories of 
“ his royal father, but remained in Johor with his folio w- 
“ ers, many of whom married with the women of Johor , 
<£ so that their numbers increased daily. 

c< The Raja of Johor having afterwards conferred on 
“ the prince the title of Yang depertuhan kicliil , and in 
“ consequence given him considerable power and autho- 
“ rity in Johor , the prince exerted it with great severity. 
“ The increasing consequence of the prince, added to 
“ his severity, alarmed Rajah Mu' da of Johor , who 
“ assembled all his friends and adherents, who were very 
“ numerous, and consulted with them as to the measures 
“ that should be taken. Hurt and enraged that the 
“ power of government was almost entirely taken out of 
“ the hands of the men of Johor , and that a stranger 
u should assume nearly the whole authority, they respect- 
“ fully submitted the circumstances to the serious consi- 
“ deration of the Raja, requesting that the whole of the 
“ Menangcabaws might be removed from Johor , other- 
- wise they would be soon enslaved by them. 

“ The Raja listened not to their request, and Raja 
“ Mu'da became more enraged. He again assembled 
“ his friends and adherents, and the number of those 
“ who were dissatisfied with the Menangcabaws being 
“ allowed to remain in Johor became very great. They 
“ unanimously agreed, to the amount of above eight 
“ hundred, to proceed with long Creeses into the enclo^ 
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u sure of the Maianucdbaws, and put them to death. 
“ This resolution being fixed at mid-day, they were dcsi- 
“ rous of securing from danger the daughter of 1,1 c Rdja ; 
(< and accordingly, previous to the attack, a iew men en- 
“ tered the enclosure at sun-set, unobserved, and brought 
(t the princess in safely to lldja Mi/da. 

“ The prince, entering the apartment in which he 
“ expected to find the priucwss, searched in vain br nor. 
i( Aw me of theenmbv o; 1\ dja d?r'i)A, lie instantly as- 
“ seni bled all the Muuw^cdhaw men. The (hug was 
“ sounded, and all were in arms. 

“ Accompanied by all th( ]\fenaugcdhcnc men who 
“ were in the enclosure at die time, the prince sallied 
u forth in search of Ids princess. No sooner were they 
u without the enclosure, than Rdja ;Ui 'da, hearing 
“ their approach, advanced against them ; a severe battle 
“ ensued, which lasted from before midnight until day- 
cc light next morning, and in which four hundred ot I he 
“ men of Johor were slain. In the morning die prince 
“ retired within die enclosure of the v illage, ail.; w as closely 
“ fohowed by tl ?e remaining force oi Rdja Ale da. 
“ These, however, were soon slain to a man by lheil/> 
u uaugcdLjics, and Raja Mi / da alone escaped with his 
“ liic, having taken the precaution of retiring to Ids house 
“ unobserved before day-light. 

“ Tiie jirinee, exasperated at the treacherous conduct 
“ of the men of Johb>\ and offended that the Rdju should 
“ permit Raja Mu da thus openly to attack him, pro- 
“ ceeded the next m< .ruing with all his men, in order to 
u give battle to the Rdja himself, to revenge the ill treat- 
“ meat he had received, and, if possible, to n cover the 
“ ])rincess his wife. A severe engagement took place* 
“ which lasted all day, and in the darkness of the night 
“ the men of Johor fled in every direction. The Raja 

i 
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u escaped to Tringdno , and Rdja Mi/da, with his 
te family, took shelter in a neighbouring wood. 

“ Intimation of the place of Raja Mu'das retreat 
“ being conveyed to the prince, he immediately proceed- 
“ ed thither, and completely surrounded him. Raja 
tc Mu'da, finding hi or self in this ext r cmitv, and no^hope 
“ of escape left, put his family to death, one by one, in 
“ order that they might not fall into the hands of the 
“ enemy. After which he went forth from the interior 
“ of the wood, and endeavoured to rush through the 
“ Menangcdbaws who surrounded it, but in vain ; being 
“ repulsed in every direction, he threw down his arms, 

“ and solicited them to spare his life. This they would 
“ not listen to, and he was in a moment slain. 

“ The prince,’ having thus revenged himself on Raja 
“ Mu'da, proceeded towards Tringdno, hearing that the 
“ Raja of Johor had fled thither. On the prince’s arri- 
“ val at Tringdno , he demanded of the Rdja that the 
“ Raja of Johor should be given up- to him, and the 
“ Rdja of Tringdno complied with his request. On tho 
“ Rdja of Johor being delivered up, he was immediately 
i( put to death by the enraged Maiangcdbaws . 

“ The prince then recovered his wife from the Rdja of 
“ Tringdno , with whom she had been left by her father ; 
“ and, having remained a few days at Tringdno , he re- 
“ turned with his followers to Johor. At Johor he re- 
“ mained till such time as the Prdhus could be repaired 
“ and victualled for the voyage, and then embarked, 
“ with all the Menangcdbaws , for the kingdom of his 
“ father. 

• “ Several, however, of the Menangcdbaws, remain- 
c< ed in the country of Johor , in consequence of their 
“ being united in marriage to the Johor women. The- 
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country of Johor , which was previously well cultivated, 
“ was soon overgrow n with wood ; but the enclosed vil- 
“ lage, in which the men of Menangcdbaw resided, still 
“ bears the name of Campung Menangcdbaw , and many 
i( people are still to be found scattered over the country 
“ who call themselves Mcnangcabaws , as it was for 
“ many years that the prince resided in this country, and 
“ his followers and those connected with him had become 
“ very numerous.” 


The ancient connexion that subsisted between Ma- 
iden and Johor is particularly noticed in Maldyu history, 
according to which the first Raja of Maldca , Sultan 
Iska'ndek Shah, (afterwards, on his embracing the 
Muhamincdan faith, called Mi hammed Shah,) is sup- 
posed to have been a Rd/a ot Sin'hapura , the ancient 
Malay state, near the site of Johor, who had taken refuge 
there, on his kingdom being invaded and destroyed by an 
armament from the island of Java. The subsequent 
bight of the Malden Raja to the southern port of the 
peninsula, on the establishment of the Portuguese , is re- 
lated in several Malay MSS. in my possession, from one 
of which the following narrative is a translation. If Ma- 
Idea be considered as the principal state on the peninsula, 
the fate of its native government cannot be uninteresting, 
though the record must be of modern date. Sultan 
Mini a mm ed S h a h, the present Raja of Ling a and Rio, 
whither the seat of government has long been transferred 
from Johor, still traces his descent from the ancient 
Rajas of Maldca. 


Translation of a Maldyu Manuscript , entitled , “A His - 
“ tory of former Times , containing an Account of the 
4 ‘ first A rrival of the Portuguese at Maldca . ” 

“ It is related that ten Portuguese vessels from Ma - 
41 riila arrived at Maldca , for the purpose of trade, during 
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“ the reign of Sultan Ah'med Shah, at a time when 
“ that country possessed an extensive commerce, and 
“ every tiling in abundance, when the affairs of govem- 
44 ment were well administered, and the officers properly 
£C appointed. 

44 At the time that these ships arrived, the fort was 
44 composed of Nibungs. Alas ! with how many other 
44 captains did the commander of the Portuguese enter 
44 the fort ! and with what presents of gold, ot dollars, ot 
44 cloths, of Manila chains, did they present themselves 
44 before the Iidja ! and how pleased to excess was Sul- 
44 tan Ah'med Shah with the Portuguese ! Whatever 
44 the commander required, Sultan Ah'med Shah was 
44 ready to grant ; but how many Bendahuras and 
44 Tamungungs with due obedience urged the Rd/a to 
44 be on his guard against the Portuguese; 4 for’, said they, 
44 4 even the most experienced among us does not recollect 
44 a misfortune so great as the arrival of the Portuguese !' 
4 ‘ To this the Raja would reply, 4 Alas ! my revered 
44 Bcndahara , and you respected Tamungungs , you 
44 know nothing when you state that these white men will 
44 do what is wrong in our country . 1 

44 The Bendahara and the Tamungungs still remained 
44 of the same opinion respecting the Portuguese , and 
44 were not well inclined towards them ; but finding that 
44 their representations were not attended to, nor well re- 
44 reived by the *Rdja, they ceased to make them. To 
44 how many of the rich and great men did the com- 
44 mander of the Portuguese present Manila chains ! and 
44 how pleased was every one with the Portuguese! 
44 The Bendahara and the Tamungungs were alone 
44 dissatisfied. 


44 For forty days the Portuguese ships traded at 
44 Maldca; but still the Portuguese commanders re- 
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mained on shore, presenting dollars by the chest, and 
(fold ; and how many beautiful cloths did they present 
to the illustrious Sultan Aii'med Shaji, so that the 
Sultan was most happy 1 

“ After this Sultan Ati'mfd S ft a h said to the com- 
manders of the Portuguese, ‘ What more do you 
require from us, that you tender us such rich pre*emsr* 
To this the commander replied, ‘ W'e only request one 
thing of our friend, should he be still well inclined 
towards the white men.’ Whereupon Sultan A ii'med 
Shah said, ‘ State what it is, that I may hear it ; and, 
if it is in my power, 1 will comply with the request of 
my friend.’ The Portuguese answered, ‘ We wish to 
request a small piece of ground, to the extent of what 
the skin of a beast may cover.’ Then, said the Raj a, 
let not my friends be unhappy ; let them take u ha lever 
spot of ground they like best, to the extent of what they 
request/ 

“ The captains were highly rejoiced at this, and the 
Portuguese immediately landed, bringing with them 
spades, bricks, and mortar : the commander then took 
the skin of the beast, and, having rent it into cords, 
measured out therewith four sides, within which the 
Portuguese Imilt a storehouse of very considerable 
dimensions, leaving large apertures in the walls for 
guns ; and when the people of Malar a inquired tie 
reason of the apertures being left, the Portuguese re- 
turned for answer, ‘ These are the aperture* that the 
white men require for windows/ The people oi 
Maltica were satisfied and content. 

“ Alas ! how often did the Bendahara and the 
Tamungungs approach the Raja with a request that 
the white men might not be permitted to build a large 
house ; but the Raja would say, 4 My eyes are upon 
them, and they are few in number : if they do any 
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“ wrong, whatever it may be, I shall see. it, and will 
“ give orders for their being massacred (lilerally, I will 
“ order men to amok , or, as it is vulgarly termed, run a 
u muck among them). Notwithstanding this the lien- 
u dahara and the Tanning ungs remained dissatisfied in 
u their lieavts, for they were w ise men. 

“ After this, the Portuguese , during the night, con- 
<£ veyed cannon into tiieir storehouse, and they landed 
“ small arms, packed in chests, saying the contents were 
“ cloths : and in this manner did the Portuguese deceive 
<c and cheat the people of Malika ! 

“ What the Portuguese next did, the people of 
“ Malden were ignorant of, but it was long before the 
“ storehouse was completed : and when all their arms 
(c were in order, then it was at midnight, at a. time that 
“ die people of Maldca were asleep, that the Portuguese 
u began to fire oft' their guns from the fort of Maldca ! 

“ They soon destroyed all the houses of the people 
u of Maldca , and their Nibung fort ; and it was during 

• , o 

“ this night, when the Portuguese first attacked the peo- 
“ pie of Maldca , that Raja Ah'med Shah, with his 
“ people, lied in all directions, for no one could remain 
“ to oppose the Portuguese . 

“ Thus did the Portuguese take possession of Maldca , 
“ whilst Sultan Ahmed Shah tied to Aloar, and from 
“ thence, in a short time, to Johor , and afterwards to 
“ Be/, tan, to establish another country. Such is theac- 
“ count of the Portuguese seizing the kingdom of Maldca 
“ from the hands of Sultan Aii med Siiaii. 

“ It is related that the Portuguese remained in quiet 
“ possession of the country of Malta a for three years, 
“ after which they sent letters to their great country, 
“ which is called Goa, giving an account that the king- 
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« f ] om of Maldca was conquered. As soon as this in- 
« telligence arrived, the Raja of the Portuguese was 
“ exceedingly happy ; and in about two months after he 
“ answerred the letters, and ordered the Portuguese to 
“ tuild a fort at M a Idea of iron stone, and the form of 
“ the fort to be like that at Goa . Such was the occasion 
“ of the fort of Maldca resembling that of Goa, 

“ As soon as the letters arrived at Maldca from the 
“ Rdja of Goa , the Portuguese who were in Maldca 

ordered such of the people as had remained there to 
<( bring iron stones for the fort from Qudla Lingi 1 Pulau 
“ Upiy Bata Bras , Pulau Jawa , (a small island near 
“ Maldca J from Teloh Mas , from Plsau Pringi , from 
“ Pulau Burung, and from the country in the interior 
“ of Maldca ; and the price which the Portuguese paid 
“ for them was at the rate of thirty dollars for one hun* 
“ dred stones, if large, and twenty dollars for one hun- 
“ dred stones, if small. For eggs, which they used in 
“ their mortar, the Portuguese paid at the rate of a 
4i Wang Barn # (new coin) for each. For lime ( Capor J 
“ they paid fifteen dollars for a Coyen, and the labourers 
“ employed in digging aw ay the lull were paid at the 
“ rate of half a dollar each for one day’s wmrk. 

“ During thirty-six years, three months, and fourteen 
“ days, the Portuguese were employed in the construe* 
“ tion of the fort, arid then it was completed. 

“ From this time the Portuguese remained in quiet 
lc possession of Maldca for about nine years and one 
“ montii, wdien the country once more began to flourish, 
“ and the trade became extensive on account of the quan- 
“ tities of merchandise brought there from all quarters. 


* Twenty-seven Wang Baru are equal to a dollar, the Madras fa< 
nams. 
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“ Such h the account of the country of MaUica undei 
“ the Portage esc. 

il It is related that after this period a Dutch vessel 
“ arrived at Maiden for the purpose of trade ; the vessels 
“ name was A) lerknden, and that of the captain unit. 
“ JT.m captain perceived that Maiden was a very line 
u place, a.'d had a. good fort ; therefore, aKer tlu Dutch 
4t vessel had v, aded lor fifteen days, he set sail for Europe , 
“ and arriving alter a considerable time at the great coun- 
“ try, he ipve intcS'igciKe to the great lldja of what he 
“ had seen, of tiie Iv.aUy of Maid, a, the extent of its 
“ c. inmeree, and thr excellence of its fort. On this the 
“ Rdjaui Europe said, ‘ If such is the account of Maided , 
“ it is ]>!o;.er diat I should order it to be attacked.’ 
ic Twooiy-ii e vessels were thereupon ordered by the 
“ Raja ol Europe, lor the purpose' of attacking Malden; 
(i and troops being embarked in each, they first set sail 
“ for the kiowLari of Bantam, in the country of Java, 
“ v\ here the Dutch were on terms of friendship. 

u At ! ht a! a ni they found two Dutch ships and a 
“ l etch ; and, a ; -ct having taken on hoard batfaloes, and 
“ I )* o v i i;-»u for the use A -he persons on board, the ves- 
4 ‘ sch ihcii : aded tor Malden - 

“ As -.on as the ikit arrived at Malden , the Dutch 
“ son a ever to Hr- Portuguese, idling them to hold 
“ them civ i - m ream; -a>s as h was the iuteinion of die 
u Duti'd r'ue :e attack on the nioi rou at mid- 

“ y. 'Ikmhb; id, iugucse replied, ‘Come when 
61 you please: v.c a (. -cany. 

“ Oil *Vr nex. d o- i he Duleh commenced the attack, 
a v,d h e wiu' c - - :caxl h*r about luu months, but the 
cum. o\ of Malika , as imt carried, and the Dutch 
“ retained m 'A'/Ai/., where they remained quiet for 
<c some time in me intention of returning to Europe; all 
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“ the great men on board the vessels feeling ashamed of 
“ \\ lull had happened. 

“ The great men in each of the vessels, having after- 
“ wards held consultations respecting another attack on 
“ MaUka , they proceeded against it a second time, hut it 
“ did not surrender. The Dutch now sent a letter to 
“ Johor , in terms of friendship, to the Sultan, requesting 
“ his assistance in the attack of Maldca. With this 
<c the Raja o i Johor was pleased, and an agreement was 
“ entered into between the Raja of Johor and the Dutch , 
“ which was sworn to ; so that the Dutch and Malays 
“ became as one, as far as concerned the taking of Ma- 
“ Idea . An agreement was made that the Dutch 
“ should attack from the sea, and the people of Johor 
“ from the land. If the country surrendered, the Dutch 
“ were to return the country and the cannon; and every 
“ thing else that might be found within Maldca was to 
u be equally divided between the Dutch and the peo- 
“ pie of Johor. 

“ When these terms were agreed upon, the men of 
“ Johor and the Dutch sailed for Maldca , and, after at- 
“ tacking it for about fifteen days from the sea, many. 

were slain, as well Portuguese vis Malays and Dutch . 
“ The Malays then held a consultation, and began to 
“ think Unit if they fought against the white men, ac- 
“ cording to this fashion, Maldca would not fall for ten 
“ years. It was therefore agreed upon by all the 
<£ Malays that fifty men should enter the fort of Maldca , 

“ and run a muck, or Meug-amok . 

“ The Malays then selected a lucky day, and on the 
“ twenty-first day of the month, at five o’clock in the 
muming, the fifty Malays entered the fort, and com- 
“ menced amok, and every Portuguese was either put to 
death, or forced to fly into the interior of the country, 

“ without order or regularity. 
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“ On this the Malaya exerted themselves in plunder- 
u in# M aide a, and the wliole was divided between the 
“ men ot Johor and the Dutch, according to their agree- 
“ ment. 

“ The men of Johor then returned to the country of 
“ Johor , and the Dutch remain to m possession of Ma~ 
“ Idea , and from that time to the present the Dutch and 
iC the men of Johor have been on the strictest terms of 
u friendship. 

“ This is the account of former times, that was to 
“ be related.” 


To return to the subject of the Undang Undang 
Malaya, it will appear, from what I have previously 
stated, that, the collection of Malay law s, as far as regards 
the Maldyu nation separately, is nearly completed; but 
it appears advisable to adopt a more extensive plan, 
embracing the original institutions of the various nations 
among the eastern islands. 

Of these, the institutions of Java , and of the Hughs 
and Macasar states, on the island of Celebes , are first in 
importance. 

On the island of Java there are several codes of Un- 
dang Undang , w hich are celebrated to the eastward ; 
but, as the whole island of Java w r as once under the do- 
minion of the ancient emperor, or Susuhbnang Givi, a 
power that is still acknowledged to a certain extent, these 
may no doubt be traced to one source and authority. 
Idle difficulty that h as hitherto existed in communicating 
with Java , in consequence of the Dutch establishments, 
has prevented the acquisition of the most important of 
these institutions. The Javanese laws are arranged in 
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native codes of considerable antiquity, and were collected 
many years back by the Dutch government, for the 
gui'kuice of their diifeivnt officers. Of this collection I 
jioss* ss a copy, which will, at any rate, assist in the com- 
pile urn of a more genuine code, from native authority, 
whenever chcmnstances may admit of a communication 
btin opened with the Javanese Rojas and chiefs. 

From the Bug is and Macasar nations of Tana Gua , 
and 'Jana Ugi, or Celebes , I have received detached 
parts ot L.e Untiang Undang ; but the copies that have 
yet readied me are so incomplete and inaccurate, and bear 
such evident traces of being but imperfect transcripts 
from a better digested and more regular code, that they 
rather excite than satisfy inquiry. I have for some time 
adopted measures with the view ot obtaining, if not the 
originals, at least more perfect transcripts ; in which I 
have every reason to expect I shall be successful. The 
two principal codes on this island arc those of Macasar 
and Born. The laws as well as the history of the ' Bugis 
states are of considerable antiquity, perhaps far exceeding 
those on the island of Java. These are preserved in 
books, the greater part of which are still extant, but 
only to he found in their purity and correctness towards 
the inland. 

With rcpect to the Sulu islands, I have a short ac- 
count of their laws and usages, though no regular code : 
several interesting particulars connected therewith have 
been collected by Mr. Alex. Da lrymple, and printed 
in the Oriental Repertory. 

Of the Moluccas I have not yet been able to obtain 
further information than what has tended to confirm in 
every respect the detailed and full account given l)y 
Valentyn ; but, as these islands have lately fallen into 
the hands of the English , whatever may be desiderated 
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from that quarter may easily be obtained. Though the 
interior of these islands still possess an original population, 
their government has long been Malayan . 

As nothing beyond an imperfect description of a tew 
original tribes has yet been obtained respecting the 
inland population of Romeo, it may he inn rred, that as 
there appears to have been no original nation, of autho- 
rity or extent adequate to reach the shore s, or (o be know n 
by any of the stales that have been established on the 
coast, their institutions, if they possess any, cannot be of 
importance, as they have not had any eUecton the gene- 
ral population of the eastern Archipelago. 

On Sumatra , Mr. Maksdkn has so w'*U and dili- 
gently trodden the ground, that we cannot perhaps, con- 
trary to Ids assertion, expect io iinJ wrmen laws and 
institutions among any of the e.rjiml nations. The 
compilation that has been made there by the English 
residents will iorm a valuable standard for comparison 
with the laws and customs of the more eastern islands ; 
but, at the same time, a more extensive research into the 
interior, if unsuccessful in its principal object, cannot fail 
to be interesting in as far as it may lead to a more inti- 
mate acquaintance with the Battas and Mcnangcd bates f 
the former of whom may he considered as the original po- 
pulation of the island ; while the establishment of the 
Mcnangcd bates may be compared to that of the Moguls , 
on the continent of India. In the Kdika lima , or five 
times, of the Battas , adopted by the Malays (of which I 
have a copy), the divisions of lucky and unlucky times, 
for undertaking any affair, are expressed by the terms 
Memvdra , Bisnu> Brchma , Sri , Gala, corresponding to 
the Hindu deities, more correctly pronounced Maiies- 
waua, Vishnu, Brajima, Sri, and Gala. The tabic 
for calculating these superstitious observances is extremely 
simple. 
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To the collection that has already been made of the 
various laws and usages of the Malays, Sumatrans , 
Javanese , Bug is, Macasars, and Stilus, may be added the 
compendium of the Muhammedan law of inheritance, 
printed by the Dutch at Batavia , in 176*0, in 102 articles, 
Dutch and Maidiju , of which 1 possess a copy. 

As the collection of the UndangUndang Malay u is so 
various and extended, the compilation must necessarily 
be deferred until the best authorities procurable can be re- 
ferred to, and, if possible, the leading native courts visited. 
In the mean lime 1 request to present to the Asiatick 
Society a sketch of the maritime code of the Malays , as 
translated from the duplicate copies which I have brought 
with me to Bengal ; and which, when collated with the 
more original and authentic copies, and elucidated by 
notes, corresponding with the general plan ot the under- 
taking, I propose shall form one of six books of the 
Malay laws. 

In tracing back the Malay laws to those of the more 
ancient nations on the island of Sumatra , Java, and the 
Celebes , and thence, perhaps, on one side, to the continent 
of India, and, on the other, to the larger islands in the 
South Seas, a wide field will be open for research, as well 
into their origin, as into that of those extraordinary 
languages, which, in proportion as they are correctly 
spoken or written, seem to contain a larger intermixture 
of Sanscrit. 

The comparatively modern origin of the Malays is a 
fact so generally admitted and universally confirmed by 
all their writings and translations, that it is difficult to ac- 
count for the extraordinary opinion laid down by the 
author of the “ Sketch of an intended Essay on tlie 
Malay L anguage,” that the Arabians and Persians have 
borrowed their present alphabetical characters from the 
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Malays*; an opinion that could only Hope to attract at- 
tention from the confident manner in which it is asserted. 
The proofs that seem to have occurred to the same author, 
on the “ evident antiquity” of the language, and its 
being from “ the primeval stock of Javan, oncoi the 
“ sons of Japhlth, the third son of Noah,” and from 
the roots of which Persian, Sanscrit , and Arabic deri- 
vatives and compounds have been formed, might as well 
be adduced in supporting a similar comparison between 
the English and Latin , whence we should be rather sur- 
prised to find tiie former, Jrom the number of ancient 
words it has adopted, asserted to be the parent of the 
Roman tongue. 

It is easy and natural to account for the Malays having 
with their religion adopted the written character of the 
Arabs ; and I have no hesitation in asserting that neither 
Malay writings nor inscriptions, in their present characters, 
can be traced back to an ana of greater antiquity than 
the invention of the modern Arabic alphabet, or beyond 
the period at which the great intercourse between the 
Arabians and eastern nations took place.* Admitting, 
however, that more early writings did exist, there is no 
reason why they may not have been preserved on Sumatra 
in the more ancient and original characters of the Battas , 
the Rejungs , or the Lampungs ; on Java , and the 
Celebes , in the characters of the Javanese and Bag is 
nations ; and .even on the Malay peninsula, in some mo- 
dification of the Siamese character. 

For the compound parts of the Maldyu language, as 


* “ A Rough Sketch of part of an intended Essay towards ascertain- 
“ in^, deducing, elucidating, and correctly establishing, the Rudiments 
4i ot the Juhwec or Jahwcc Language, vulgarly called the Malay 
“ Language, byJ. S., and published at Prince of Wales Island, 1807. 
See pages l, 2, & 3. 
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it at present exists, and the sources from which we must 
trace the origin of the nation and its language, I shall 
only at present refer to the enlightened Essay on the Indo- 
Chinese nations, in a preceding volume of the Asiatick 
Researches : the enlarged views and determined positions 
in which will, I am convinced, be the more confirmed 
and verified in the proportion that they may be investi- 
gated *. 

The most obvious and natural theory on the origin of 
the Malays is, that they did not exist as a separate and 
distinct nation until the arrival of the Arabians in the 
Eastern Seas. At the present day they seem to differ 
from the more original nations from which they sprung, 
in about the same degree as the Chuiiahs of Riling 
differ from the Tamil and Telinga nations, on the Coro- 
mandel coast, or the Manillas of Malabar differ from the 
Nairs , both which people appear, in like manner with 
the Malays , to have been gradually formed as nations, 
and separated from their original stock by the admixture 
of Arabian blood, and the introduction of the Arabic 
language and Moslem religion. 

The word Jahwi , so much insisted- on by the author 
of the “ Rough Sketch,” is the Malay term for any thing 
mixed or crossed, as, when the language of one country 
is written in the character of another, it is termed B'hdsa 
Jahwi, or mixed language ; or, when a child is born of a 
Kilmg father and Malay mother, it is called Anak 
Jahwi , a child of mixed race. Thus the Malaya lan- 
guage, being written in the Arabic character, is termed 
Rhasa Jahwi ; the Malays, as a nation distinct from 
the fixed population of the eastern islands, not possessing 


* Leyden on the Languages and Literature of the Indo-Chinese 
nations, Asiatick Researches , Vol. X. 
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any written character but what they borrow from the 
Arabs. 

With respect to the Maritime Institutions which I 
have now the honour to lay before the Asia lick Society, 
they have been selected on account of their singularity and 
characteristic peculiarities. The power of life and death 
vested in the Nakhodah may be considered as purely 
Malax j, or at any rate to have* had its origin in the Rustem 
Islands; the Arabs, from whom alone they could have bor- 
rowed a foreign sea-code, not possessing, as far as 1 have 
been able to ascertain, any treatise w hatever on maritime 
law, or in any instance admitting the authority of the 
Nakhodah , or captain of a vessel, to inflict capital punish- 
ments. In this point of view, the paper, even in i Is present 
state, may not be uninteresting; and it may tend in some 
degree to account for some of the numerous peculiarities 
of a nation generally believed to act, on most occasions, 
solely from individual will, and ferocious passion. 
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Maritime Institutions of the Malays . 


CONTENTS. 

CIIAP. I. Authority of the code — Description of persons on board 
a Prdhu — Of the officers and crew — Their authority— 
Duties and the nature of their engagements — Of the Kiwis, 
or traders. 

CHAP. II. Of the divisions of a Prdhu — Regulations for the safety 
of the Prdhu while at sea — Of tire — Of throwing cargo 
overboard — Of Prdhus running foul of each other — Of 
putting into ports, and the mode of trading — Of detentions 
— Of persons quitting a Prdhu. 

CHAP. III. Of persons who may be in distress, or who have been 
wrecked at sea — Of Troves — Of carrying off slaves from 
another country. 

CHAP. IV. Of crimes and punishments on board a Prdhu — Of 
disrespectful and contumacious conduct towards the Nakko- 
dah — Of adultery and criminal connexion with women on 
board a Prdhu — Of quarrels and dissensions — Of theft. 


The Maritime Institutions of the Malays, translated 
from the Maluyu Language . 

In the following sketch, which defines the laws and 
usages of the Malays at sea, the Malcica code has been 
selected for the text, as well on account of the admitted 
superiority of that once-flourishing kingdom, among the 
Malay states in general, as from the circumstances of this 
code having, with but slight modifications, been adopted 
by several of the ancient and powerful states on the 
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island of Celebes , and still continuing in force among 
many of the Bugis and Macasar traders from that island. 
The Bugis and Macasar states, which are nations radi- 
cally distinct from the Malays , possess a Maritime Code 
of still greater antiquity, but in latter times they appear 
to have in many instances adopted the sea-laws of Ma - 
Idea y nearly in the same manner as the Romans adopted 
the celebrated Rhodian code. 

The Maldca code appears to have been compiled 
during the reign of Sultan Mu hammed Shah, the first 
sovereign of Maldca , recorded in the Maldyu annals to 
have embraced the Muhammedan faith. This circum- 
stance is understood to have taken place about the year 
of the Christian sera 1276. The origin of the Malay 
code may therefore be considered as nearly coeval with 
the first establishment of Islamism among the Malays. 
The authority of the code is thus stated in the preamble : 

“ These are the Laws to be enforced in Ships, Junks , 
“ and Prdhus. 

“ First of all, Pati Harun and Pati ’Elias as- 
sembled Nakhodah Jenal, and Nakhodah De'wa, and 
Nakhodah Is-HAK,for the purpose of consulting and ad- 
vising relative to the usages at sea, and of compiling in 
conformity thereto a code of Undang Undang , or Insti- 
tutions. 

“ After they had consulted together and collected 
the laws, they presented them to Datu Bendahara 
Sri Maharaja, in the kingdom of Maldca , who laid 
them at the feet of the illustrious Muhammed Shah. 
Whereupon that prince said, 4 1 grant the request of the 
Bendahara , and establish these laws and institutions for 
your government and that of your posterity. When you 
administer these laws at sea, they shall not be afterwards 
interfered with on shore. Henceforth let the laws of the 
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sea be carried into effect at sea, in like manner as those 
of the land are carried into effect on land, and let them 
not interfere w ith each other, for you (addressing himself 
to the Nakhodahs) are as Rajas at sea, and 1 confer au- 
thority on you accordingly. 

“ The several Nakhodahs who had framed the code 
were then honoured with titles; Nakhodah Jena l re- 
ceived the title of Sang Yahi de Raja*, Nakhodah 
Dewa, that of Sang Utama de Raja , and Nakhodah 
Is-hak, that of Sang Setia de Rdja\. 

“ In such manner were the laws established and made 
known, during the times w hen the kingdom of Maluca 
was tranquil and prosperous, during the reign of Sultan 
Mohammed Siiah, and when Sur Naiia de Ra ja 
was Bendahara , and governed that country, 

“ Therefore, as the laws of the sea are established, 
as well as the laws of the land, let them be observed, in 
order that whatever is undertaken may be properly regu- 
lated. Let these law r s be follow ed towards all countries ; 
in as much as the laws of the sea, w'hieh relate to the sea 
only, and the laws of the land, which relate to the latid 
only, are defined : because those of the sea cannot inter- 
fere with those established on shore. 

u According to these institutions, let the law be 
administered at sea, that no disputes and quarrels may 
take place. Let them be known and descend to posterity, 
that men may not act according to their own will and in- 
clination, but that order and regularity may prevail on 
board vessels, as well during prosperity as adversity. 
Let not what is established be done away, nor these laws* 
be resisted or disobeyed ! 


* & t According to other copies, these titles are Sang Boy# de 
Hhja and Setia DupatL 
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“ If these laws are attended to, no one can question 
the authority of the Nakhodah , for as the Raja is on 
shore, so is the Nakhodah at sea. This authority has 
been conferred, by the Sultans of the land, upon all 
Nakhodahs , in order that they may administer the laws 
on board thfeir respective vessels. Whoever does not 
admit this authority offends against the law. 5 ’ 


It maybe necessary to premise, that although the num- 
ber and description of persons must materially depend 
on the size of the vessel and the nature and extent of the 
voyage, yet the following classes and denominations will 
be found to occur in almost every Prdhu , a term under 
which the Malays include every description of vessel. 

The Nakhodah y or captain, who employs a Jeru-talis , 
or writer, who corresponds in some degree to a purser. 

The Kiwi or Kiwi Kiwi , the principal of w hich is 
termed the Mala Kiwi — Supercargoes or persons w ho 
have an adventure in the voyage, and to whom part of the 
cargo belongs. 

The Orang Tumpang or Menumpang — Passengers 
from one port to another. 


Officers and Crew . 

Malim — The master. There are generally two, deno- 
minated the Malim Besar and Malim Kichil , the supe- 
rior and inferior, the latter of whom is also termed Malim 
Angy whose duty is principally to manage the sails accord- 
. ing to the wind ; the chief Maim attending to the course 
of the Prdhu . 
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Jeru-mudi — Persons who steer the Prdhu. 

Jeru-batu — Persons who attend the anchor and fore 
part of the Prdhu . 

Tukang — Literally workmen, petty officers, having 
specific duties according to their denominations, as Tu- 
kang Pttdk , the officer of the hold ; Tukang Agung y the 
officer of the main-mast, or chief petty officer ; Tukang 
Kiri , the officer of the larboard or left side ; Tukang 
Kdnen, the officer of the right or starboard side, & c. 

Awdk Prdhu or Andk Prdhu — The crew or common 
men, who may consist either of freemen, debtors, or 
slaves. 


Of the Rank and Authority of the Nakhodah 
and Officers . 

“ Let every man obey the Nakhodah , agreeably to 
the authority conferred upon him by the Sultans of the 
land from time immemorial, for he is the Raja while at 
sea, and, although he may be young, he shall be as an 
Orang tuah , or have the authority of age, and admini- 
ster the law accordingly. 

“ First. — It is the law that in all Prdhus of every 
description the Nakhodah shall be as the Rdja, 

“ That the Jeru-mudi or steersman shall be as the 
Bendahdra , or prime minister, and the Jeru batus as 
Tamungungs or chief peace officers; and it shall be the 
duty of these to superintend every one, aud to regulate 
right and wrong within the Prdhu . 

“ That the * Tukang Kdnen , and the Tukang Kiri % 
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shall possess a respectable influence, and perform duty 
with the Tukang Agung. 

“ That the Jeru-batu Kiri , the Gung Tang and 
Sinawe , as well as the Tukangs, shall be undpr the imme- 
diate orders of the Nakhodah ; and all the Azvcik Prdhu 
shall be under the orders of the Tukangs belonging to 
the Prdhu. 

il The Malim shall be as a ruler or judge* at sea, as 
it is his duty to direct the course of the vessel.” 

In the Macasar copy it is stated “ that the owners 
of the Prdhu shall be as the Raja, the Nakhodah as the 
Bendahdra , the Tukangs as the Tamungungs , the Tu- 
kang Halue n (officers of the forecastle) as masters, and 
the Tukang Tengah as Si da Sid as /’ but as the Nakho- 
dahs are generally, and always, in the smaller P rah us , 
owners, the distinction made at Macasar , which changes 
the comparison in the ranks of the different officers, in 
consequence of the introduction of a superior to the Nak m 
hodah , is of no real importance, and does not essentially 
vary the rank or influence of the officers. 

“ If any of the crew disobey the orders of the Tukang - 
Agung , that officer shall deliver the offender over to the 
Jeru-batu , in order that he may be punished with seven 
stripes. But it is the usage that such stripes shall not 
be inflicted with an uplifted or extended arm, nor without 
the knowledge of the Tukang Agung. If the person 
who has offended still resists the authority of the Tukang 
A gung , he shall be punished with four stripes more/’ 

According to the Macasar copy, the Axvak Prdhu 
9-re stated to be under the immediate orders of the Tukang 


* Hakim or Imam . 
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Tengcth . If any one resists his authority, he shall, in the 
manner above described, be punished in the presence of 
the Tamungung ( Jeru-fnudi ) with three times seven 
Stripes. And if the offender still resists the authority of 
the Tukang , it shall be lawful for the Tamungutig to 
hang him up (suspend him by the arms), and to punish 
him with three stripes more . 55 

“If any of the crew disobey the Guntang and Sinawe , 
the offender shall be punished with three stripes.” 


Of the Duties of the Officers and Crew , and the Nature 
of their Engagements. 

There is no description of persons who receive wages 
on board a Prdhu , with the exception of persons who 
may act as substitutes for such as may be obliged to quit 
the Prdhu , on account of illness or otherwise. Every 
person on board has some commercial speculation in view, 
however small, and his engagement is made for the voyage. 

The Nakhodah , or owner of the Prdhu , gives to each, 
according to established custom, what is termed Tulun- 
gen , which signifies assistance or advances ; which ad- 
vances are of two kinds, consisting either of shares of the 
cargo, or loans of money. 

In short, the whole voyage is to be considered as a 
commercial adventure of the whole of the persons en- 
gaged in it, and bears no slight similarity to the outfit of 
a Dutch whaler. 


Of the Malm. 


u The law respecting the Malm is, that he shall, ii 
he requires it, be allowed one half of a division of the 
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hold, and receive a further assistance from the NaJchodah 
to the extent of a Tahd and a half (twelve dollars), this 
officer being on the same footing with the Malim besar , or 
chief Malm . 

It is the duty of the Malm to remember the proper 
eourse to steer, and to know the seas and the lands, the 
winds and the waves, the currents, the depths and the 
shallows, the moon and the stars, the years and the sea- 
sons, the bays and the points of land, the islands and 
coasts, the rocks and shores, the mountains and hills, each 
and every one of them, and also to know where the 
Prdhu may be at any time. With the whole of these 
should the Malim be well acquainted, in order that every 
thing may go on prosperously, as well at sea as on land, 
and that the Malim may be free from fault. 

“ While a Prdhu is at sea, the Malm Aug shall 
have charge of all the cordage and rigging. He shall 
give orders respecting the same to the Tukang Agimg , 
whose duty it is to see that the Awak Prdhu do what is 
necessary respecting the same. The Tukang Kiri and 
Tukang Kdnen shall also assist in superintending the 
Awak Prdhu” 

According to the Macasar copy, any of the Awak 
Prdhu who may neglect their duty, or the orders of the 
Tukangs, may be punished at the P alarm Lawang , or 
place where the cable and ropes are kept, with seven 
stripes. 

If every thing is not at sea as the Malim wishes it, 
and the sails are taken aback, let him, on his return to 
ptort, give alms to the poor, as an acknowledgment for his 
escape. 

“ If the Malim forgets the course he has to steer, and 
through his ignorance the Prdhu is wrecked, he shall 
suffer death, for such is the law. 
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“ If the 'Malm is desirous of quitting the Prdhu at 
any port or place, he shall not be permitted to do so.” 


Of the Jeru-mudi , or Steersman . 

“ It is the duty of the Jeru-mudis , when relieved 
from their tour of duty at the helm, to superintend and 
take care of all the arms in the Prdhu ; and in the event 
of the Prdhu failing in with pirates, let them combat with 
a strong hand and courageous heart, for such is their 
duty.” 

By the Macasar copy, itis established, that if the Jeru- 
mudis or Jeru batus are desirous of quitting the Prdhu 
at any time, they may be permitted to do so, on paying, 
the former, the sum of half a Tail'd or one Pahar (four 
or two dollars), and the latter one Pahar or two Mas 
(one dollar), each according to his ability, but not ex- 
ceeding the sums stated. 


Of the Petty Officers and Crete. 

“ If the Prdhu is from three to four Depahs (fathoms) 
wide, the Awak Prdhu shall be allowed assistance, or a 
participation in the cargo, to the extent of one Coyen , and 
all other persons, not slaves, tw o Coyens *. 

“ If the Prdhu is two and a half Depahs wide, the 


* The Mala)/ measures alluded to are as follow : 

4 Chupalis , equal 1 Gantang (about a gallop). 

l6 Gantangs , 1 Nali. 

10 Nali, or 160 Gantangs , 1 Koncha. 

5 Koncha , or 800 Gantangs , 1 Coi/cn , which is generally 
calculated at something more than a ton, but varies. 
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Aivak Prahu shall be allowed three hundred* Gantangs, 
and the others, not slaves, six hundred Gantangs” 


Independent of the descriptions of persons above 
alluded to as belonging to the Prahu , it may be neces- 
sary to advert to slaves and debtors, particularly the latter, 
respecting whom the law is as follows : 

“ When any person wishes to bind himself in per- 
sonal service for a debt, let an agreement be required, at 
the time, that the debtor shall follow and perform service 
for his creditor for the term of three years, three months, 
and three days, * or, according to the Macasar copy, for 
the term of three years,’ in order that, if the party is not 
willing to conform thereto, he may not become a debtor, 
or, if willing to do so, that lie may follow and serve his 
creditor accordingly. 

“ If, at any time before the expiration of the above- 
mentioned period, the debtor wishes to discharge the 
obligation, he shall be required to pay an advance at the 
rate of one in ten on the amount of his debt, in addition 
to the principal ; unless he does this, he need not be per- 
mitted to quit the Prahu. 1 According to the Macasar 
copy/ if the debtors of the Nakhodah wish to quit the 
Prahu at any place by discharging their obligation, they 
shall, on paying the advance of one in ten on the amount 
of their debt, be discharged, and not considered liable 
to the duty of the country ; but if they have property in 
the Prahu beyond the amount of their debt, a further 
demand is authorized, according to their ability, to the 
extent of a Pahar (two dollars) each.” 
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Of the Kiwis or Traders. 

11 This is the law relating to the Kiwis ; they shall 
pay for the tonnage they require, unless they have assisted 
the Nakhodah , in his trading concerns, to the extent of 
three or four Tahiis (twenty-four or thirty-two dollars), 
in which case the Nakhodah shall give them two or three 
Coyens of tonnage, or one division of the hold, it being 
considered that the profit on the three or four Tahiis is 
an adequate compensation. 

“ The Kiwis may obtain seven or eight divisions of 
the hold, but they shall not pay for four divisions, as long 
as they are under agreement to pay a duty on their return 
to port (on the goods they lade), at the rate of four out 
of every thirteen. 

“ The Mala Kiwi shall be entitled to half of the 
division of the hold in which the rice or provisions are 
stowed ( Petah Gandung), because he is the Pung } hula t 
or head man of all the Kiwis. 

“ With respect to the duties of the country on the 
eight divisions of the hold, and also on the sails, it is the 
law, that the Kiwis shall present eight pieces of cloth 
and a bundle of rattans. The Kiwis who present these 
shall be freed from paying all other duties of the coun- 
try, because this is adequate. 

“ It is the usage, that in all affairs that may arise, 
good or bad, the Nakhodah shall advise with and con- 
sult the Mala Kiwi and the Kiwis” 
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CHAPTER II. 


c< IT is the established law of the Undcmg Undang 
(isteadat hokum Undang Undang) that all Nakhodahs , 
and Malms, and Jukangs, and Muda Mudas , and 
Awak Prdhu , each and every one shall conform to what 
is the usage/' 


The Divisions of a Prdhu . 

These are the laws respecting the Balai Lentang. No 
person shall go there, except at a time when there is 
business of importance ; and then this is the place on 
which to assemble for the purpose of advising and con- 
sulting. If any of the crew go upon the 'Balai Bujur , 
and remain there, they shall be punished with live stripes. 

The Balai Bujur is expressly appropriated for the 
recreation of the Muda Mudas ; if any of the crew go 
there, they shall be punished with three stripes. 

No person is allowed to remain in the Putaren 
Lair an g , or place where the cable and ropes are kept, 
except the Nakhodah , the Muda Mudas , and the Tukang 
Agung ; if any of the crew go there, they shall be pu- 
nished with six stripes. 

, The Allan g Muka (the place before the Nakhodalis 
cabin) is appropriated for the Tukang T eng ha, Tukang 
Kancn , and Tukang Kiri: if any of the crew go there, 
they shall be punished with three stripes. 
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Regulations for the Safety of the Prdhu. 

“ When a Prdhu proceeds to sea, every person on 
board shall be under charge of the Nakhodah . 

“ At the time a Prdhu is about to sail on her voyage, 
the Malirn shall inform the Tukangs thereof, who shall 
direct the persons who have the watch ( Orang berkdpong) 
to take care that the rigging and sails are in order, and 
to prevent accident by fire, as fire is a dreadful calamity 
at sea. 

f£ As it is the duty of the Muda Mudas to superintend 
the men on watch, let them be careful that they perform 
their duty. For if a vessel drifts, or runs on shore, on 
any coast or point of land, in consequence of the Muda 
Mudas neglecting to superintend the people on watch, it 
is the law, that the Muda Mudas , in such case, shall be 
punished, and fined according to their ability. With 
respect to the people on watch, they shall be punished 
with twenty stripes each. 

“ If the Prdhu drifts from her anchorage, and ap- 
proaches near shore, and the persons on watch are not 
aware of it, they, shall be punished with eight stripes 
each. 

££ If the persons on watch allow Prdihus to pass with- 
out hailing them/* or, according to the Macasar copy, 
££ allow the people in the other Prdhu to hail first, they 
shall be punished with seven stripes each.” By that of 
Macasar : u The Orang Muda Mudas shall also, in 
such case, be liable to a similar punishment as is directed 
in the event of slaves absconding from a Prdhu , which 
“ in the Maldca copy/’ is as follows : 

“ It is the duty of the persons on watch to super- 
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intend and watch over all the slaves in the Prahu , in 
order to prevent their absconding. In this duty, as well 
as in all others, they shall be superintended by the Muda . 
Mudas . If, therefore, a slave at any time absconds 
from a Prahu, it shall be the duty of the Muda Mudas 
to find out the person who is to blame, and the person 
who is so found out shall be punished with sixty stripes.” 
The Macasar copy states, “ He shall be answerable for, 
and make good, his value.” 

“ It is the duty of the persons on watch to see that 
the vessel is properly baled out ; if, therefore, too much 
water is at any time allowed to remain, the persons who 
are on the watch at the time shall be punished with 
fifteen stripes each. 

“If the persons on watch do not keep a good look-out, 
and any thing is stolen from the Prahu , they shall be 
punished with two stripes from every person in the Prahu . 

“ It is the usage that persons on watch shall each be 
allowed the conveniencies for smoking opium, in order 
that they may not fall asleep during the time that it is 
necessary for them to keep watch. 

“ When the term of the watch shall expire, the per- 
sons who are to be relieved shall deliver over charge to 
the persons appointed to succeed them, and give notice 
thereof to every one, and to the Muda Mudas” 


il It is the duty of those who dress victuals (Orang 
bertupi J to guard against accident by fire, while a Prahu 
is at sea. After victuals are dressed, the fire shall be 
carefully extinguished ; and if any person neglect to do so, 
and the cooking-place take fire, the law is, that, after all 
the people in the Prahu shall have put out the fire, the 
person through whose neglect it was occasioned shall be 
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punished with two stripes from each person in the Prahu , 
and his master shall be warned to be more careful in 
future, in order that the servant may not be guilty of such 
neglect again ; for, of all things, fire is to be dreaded at sea. 

“ If the person who is the cause of the fire is a slave, 
the master shall be fined four Paku petis Jaw a. If the 
master refuses to pay the fine, the slave shall be punished 
with four stripes,” according to the Malacca , and u forty 
stripes,” according to the Macasar copy. “ And such 
punishment shall be inflicted at the Temba Ruang , or 
place from which the Prahu is baled out.” 


The Laws respecting throwing Cargo overboard. 

“ When there is a violent storm, and it may be ne^ 
cessary to throw overboard a part of the cargo, for the 
safety of the Prahu , a general consultation shall be held 
with respect to the property in the Pj'dhu, and those who 
have much and those who have little must agree to throw 
overboard in proportion. 

“ If the Nakhodah omits to assemble all those who 
are interested, and the cargo is thrown overboard indis- 
criminately, the fault shall be on the Nakhodah of the 
Prahu , for such is not the custom.” 


Of Prdhus running foul of each other. 

“ If a Prahu runs foul of a guard or armed vessel (in 
which case the crew are liable to forfeit their lives), the* 
offence may be compounded by each person on board 
the Prahu paying such sum, as a ransom for life, as may 
be agreed upon, each paying alike, whether slaves or not 
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slaves, rich or poor, youths, men or women ; and no one 
more than another. 

“ If during a heavy sea, or high winds, a Prahu 
strikes upon a rock, or on a shore or shoal, or runs foul 
of another Prahu , by which one is lost, the law is, that 
the loss shall not be considered as accident, but as a fault, 
because, when there is a heavy sea, the Prahu ought to 
be kept out of the way from such occurrences. 

“ The law therefore states, that, whether the parties 
are rich or poor, the loss occasioned by the damage or 
wreck of the Prahu shall be divided in three proportions, 
one of which shall be borne by the person to whom the 
damaged or lost Prahu belonged, and the remaining tw o- 
thirds by the persons who were the occasion of it/’ 

The Macasar copy differs in this respect, being as 
follows : 

“ During the time that there are one or more Prahus 
in company, and there happens to arise a storm, and the 
Prahus run foul, so that one is damaged, the fault shall 
be upon the persons in the Prahu that runs foul of the 
other, and the law is ( Papa G urma ) according to what 
the loss or damage may be ; the amount shall be divided 
into three parts, and one part only shall be made good by 
the persons in fault, the other two parts being lost.” 


Of putting into Ports , and the Mode of Trading . 

“ When the Nakhodah may be desirous of touching 
at any bay, coast, or island, he shall hold a general con- 
sultation, and, if it is approved of and agreed upon, it is 
proper that the Prahu shall go where he wishes. But 
if the Prahu puts into any port or place without the 
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Nakhodah having previously held a consultation, the 
Nak/iodah is guilty of a fault. 

“ In like manner, if the Nakhodah is desirous of sail- 
ing to any other place, or of crossing from one shore to 
another, he shall first hold a consultat ion ; am! then, if it 
is agieed that it shall be so, the ropes shall he put in 
order; and, when the rigging and sails are ready, a 
further consultation shall be held with the Jem- wadi 
and Jeru-hata, and the Tukang A gang, in order that the 
Prahu may proceed accordingly. 

“ When a Prahu arrives at any port, the Nakhodah 
shall be first allowed to trade for four days, after w hich 
the Kiwis shall trade for two days, and then it shall be 
allowed to all on hoard the Prahu to trade. 

“ On the Nakhodah' '$ going on shore he shall he ac- 
companied by the Til a da /Judas, who shall afterwards 
return to their duty on board the Prahu . 

After the regulated period for trading shall have ex- 
pired, and the Nakhodah wishes to make a purchase, no 
person belonging to the Prahu shall offer a higher price; 
and if there are any persons wiio offer to purchase the 
goods of the Mala Kiwi, or others, it is the law that tiie 
Nakhodah should first be made acquainted with the 
price. 

“ If any person on board a Prahu shall purchase a 
slave, or any merchandise, without informing the Nak- 
hodah thereof, it is lawful for the Nakhodah to take them 
to himself, on paying the original cost. 

“ If any person on board a Prahu purchases a female, 
slave, without the knowledge of the Nakhodah , it isthe 
law, that the Nakhodah may take her to himself with- 
out reimbursement to the purchaser. Such is also the 
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law w ith respect to runaway slaves, who maybe so 
purchased.” 

According to the Macasar copy, the following is the 
amount of duty to be paid by Prdhus at different ports. 

u When a Praha arrives at Java, the amount of tri- 
bute or duty on account of each division of the hold is 
five hundred Pet is, two sails, and one bundle of rattans. 

“ At Bima , six hundred Pctis , two sails, and one 
bundle of rattans. 

“ At Timor , seven hundred Petis , two sails, and one 
bundle of rattans. 

“ At Mcngcasar, or Macasar , two Gant an gs of 
gunpowder, three sails, and two bundles of rattans. 

“ At Tanjung Para, six hundred Petis , two sails, 
and one bundle of rattans. 

“ When slaves arc purchased at Java, the duty shall 
be calculated on twelve men, for each division of the 
hold, and when at Mengcasar at ten men for each divi- 
sion of the hold. 

And whatever Prahu goes to any country for the 
purpose of trading, the duties of the country are calculated 
upon each Prahu, having eight divisions of the hold.” 


Of Detention. 

“ # The law is, that when the season is nearly over 
( Musim Kassis ), and the Nakhodah of the Prahu omits 
to sail, the Kiwis shall wait, on his account, for seven 
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days ; after which, if the Nakhodah does not proceed, 
and the season is over, the price paid for the divisions of 
the hold shall be returned to the Kiwis. 

“ If the Kiwis are the cause of the delay, and the sea- 
son is nearly over, the Nakhodah shall detain die Prdhu 
seven days on their account, after which he is authorized 
to sail without them (it they arc not ready), and no more 
shall be paid or done relating thereto. 

“ If the season is not far encroached upon, and the 
Nakhodah shall bo desirous of sailing with despatch, let 
him give notice thereof to the Kiwis , and enter into an 
agreement with them to sail in seven or fifteen days, and 
if the Kiwis are not then ready, the Nakhodah is autho- 
rized to leave them behind, and to sail.” 


Of Persons quilting a Prdhu. 

“ If a Kiwi quits the Praha (of his own accord) at 
any place during the voyage, he shall forfeit the price 
paid for his division of the hold, and have no further 
claim on the Nakhodah. 

“ If it is on account of any disagreement or quarrel 
that he is desirous of quitting the Prdhu (and in order 
to prevent mischief), one half of the sum paid for his 
division of the hold shall be returned. 

“ But if a Kiwi is very quarrelsome, and creates much 
trouble and dissension, it is proper for the Nakhodah to 
send him on shore as soon as possible, and to return 
him the price he has paid for his division of the hold. 

“ The law with respect to passengers (Orang 
Menumpang) i$ ; that if they quit the Prdhu at any 

I q 
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time before they arrive at their destination, even if the 
voyage is only half completed, it shall be the same as if 
they had reached their destined port, and no part of what 
has been paid shall be returned. 

“ If one of the crew is sick, it is proper to wait for 
him five or seven days ; and if he is not then recovered, 
and the rest of the crew shall say, “ Why are we to bale 
out the vessel without his assistance ?” they shall be 
authorized to inquire for a man for hire, but it must not 
be one of the crew that is so hired for wages, because no 
person can perform the duty of two. If the Nakhodah 
cannot find a substitute, the wages shall remain in his 
hands, and he shall divide the sick man’s share of the 
cargo, and property in the vessel, among the rest of the 
crew. 5 ’ 


CHAPTER III. 


Of Persons who may he in distress , or who have been 
wrecked at Sea ( Orang Car am 

“ THESE are the laws relating to persons who may 
be in distress, or suffer from hunger, in consequence of a 
scarcity of rice and paddy in their country. 

“ If at a time when, in consequence of its having 
pleased the Almighty to visit the Rajas and nobles with 
dissensions, or owing to a state of war, there shall be great 
distress in any country from the want of food, the poor 
■ and wretched shall say to the rich, “Take us as your slaves, 
but give us to eat and if afterwards the persons who 
have relieved them shall he desirous of selling them, when 
the country has recovered from its distress, it is the law 
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that they shall give notice thereof to the Oratig Besar, 
or principal people, and the magistrate shall direct that 
the parties be not sold, because they were distressed at 
the time of the agreement. The magistrate shall, however, 
order that the person who provided the food shall have 
a claim on the person who received it, to the extent of 
one half of the amount of his value. 

“ If a slave is not provided with food by his master, 
the magistrate shall direct him to perform service for the 
person who relieved him for four seasons ; after which 
he shall be returned to his master. 

“ If such slave dies, while performing service for the 
person who relieved him, and the circumstance is made 
known to the proper officers, he shall not be answerable 
for his value ; but if the slave dies, and the person for 
whom he performs service does not report it, he shall be 
answerable to the proprietor of the slave for half the 
amount of his value, for such is the loss sustained when 
a slave dies.” 


“ In conformity to the above are the laws respecting 
persons in distress at sea, or who have been wrecked ; for 
if the persons who have been wrecked say, “ Take 
us and sell us, rather than allow' us to perish here,” and 
the Nakhodah takes them accordingly, he shall only 
have a claim to their sen ices until the Praha reaches 
the port ; when, if he is desirous of selling them, il shall 
be his duty to report the same to the Shah bender , in 
order that the magistrate may direct that the Nakhodah 
be entitled to half the amount of their value. What the 
persons who were wrecked may have said shall not be 
attended to, because they w ere in distress. 


“ If persons who have suffered from being wrecked 
are met with at the time they are in the w ater, swimming, 
without a chance of their reaching the land in safety, and 
at their request are taken up by the Nakhodah of any 
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Prd/m , the Nakhodah shall be entitled to demand, ori 
Jiis arrival at port, the sum of one Pahar (two dollars), 
if the party is not a slave ; and, if a slave, the half of the 
amount of his value, but no more. 

“ If shipwrecked persons are met under the lee of an 
island, where they have gone on account of high winds; and 
they shall be in distress, the demand on account of each, 
if not a slave, shall be five Mas (two dollars and a half), 
and, if a slave, seven JAw (three dollars and a half) cadi.” 

Another copy of the Maldca code states that the 
Nakhodah shall be entitled to demand as follows, on 
account of the Gantung Layer, or hoisting of the sails. 

a For all persons who may have been wrecked, met 
at sea, and taken up, the Nakhodah shall he entitled to 
demand, on account of the Gantung Layer , at the rate 
of a Tahil (four dollars) each ; and if such persons require 
to be supplied with victuals, lie shall be entitled to make 
a farther demand at the rate of a Pahar (two dollars) each. 

“ The Nakhodah is also authorized to make a similar 
demand for all persons who may have been passengers 
in vessels that have been wrecked, if they have not 
reached their destined port, according to their agreement; 
and if they shall land previously, the law is that the 
demand shall (also) be at the rate of half a Tahil for 
each. If otherwise (or they shall have arrived at their 
destination) a Pahar (two dollars) each, which is in full 
of all that can be demanded.” 


Of Fishermen. 

It is the law with respect to fishermen (Orang 
P enga'ilj, men who fish with lines and hooks, that if they 
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have lost their Prahu , and are taken up by fishermen of 
their own class, the demand shall be at the rate of one 
Pa/tar (two dollars) for each. And if they still retain 
their Prahu , but have lost their sails and paddles, in 
such case the demand to be made by those who take 
them up shall be two Mas (one dollar) each. For 
such is the law respecting fishermen of this description, 

“ The laws respecting ( Or (mg Mcmtivds ), fishermen 
who lisli in fishing weers, are the same when they arc 
wrecked and in distress as the law's of the sea, but 
they shall be administered by the Shahbendcr of the port.” 


Of Troves . 

“ These are the laws respecting any thing that may 
be found, w hatever it may he, whether gold, silver, run- 
away slaves, or otherwise. 


u Whatever is found on the sea, whoever may dis- 
cover it, is the property of the Nakhodah of the Prahu, 
who may give what he thinks proper to the persons who 
found it. 

“ Whatever may be found by persons sent on shore 
to procure wood or water in like manner becomes the 
property of the Nakhodah, because such persons act 
under his authority, and are performing the duty of the 
Prahu” 

According to the Macasar copy, <c the trove is to be 
divided into four parts, one of which (only) shall belong 
to the Nakhodah , because there may be many of the 
finders.” 

“ But whatever may be found on shore by persons 
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belonging to the Prahu , at the tisne when they are not 
ac dug under the Nakhodah's orders, nor performing the 
duty of the Prahu , even if the parties aie Kiwis, or 
Turku Mcnug'ui , the trove shall be divided into three 
parts, and one third shall appertain to the tint Ur, and the 
remaining two parts become the property of the Nak- 
hodah . 

“ If a trove is found under such circumstances by the 
Nakhodah's debtors. In that case one half of the trove 
shall belong to the debtors and the other to t he Nakhodah ” 
By the A1 uvaser copy, this is also the case with respect 
to what may lx; found by the Tkruu Mcnugen. 

“ If a Kiwi goes on shore in any bay, coast, or island, 
not on account of, or performing the business of, the 
Kakhodah , but exclusively for his own concerns, 
whatever trove he may find, it shall be divided into two 
parts, and one half shall appertain to the tinder, the other 
to the Nakhodah. 

“If any of the Nakhodah's family find any thing 
under such circumstances, the trove shall be divided into 
four parts, one share of w hich shall belong to the Nak- 
hodah , the other three to the finder.' ” The Macasar 
copy states, “ that if a Muda Muda, related to the 
Nakhodah, meets with persons who have run away, 
whether it be in a bay or on a coast, or elsewhere, the 
Nakhodah shall alone be entitled to benefit by it. 

♦ “ If slaves, belonging to the Nakhodah , under any 
circumstances meet with a trove, it shall become the 
property of the Nakhodah, who may give to the finder 
what he thinks proper. 

“ Under whatever circumstances slaves who have 
absconded fiom their masters may he met and appre- 
hended by the people belonging to a Prahu , they shall 
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become the property of the Nakhodah ; who is, however, 
hound to restore them to the original proprietor, 
wherever he may be met, and wherever the slaves may 
be brought from, on being paid one half of their value. 
Whatever valuables such slaves may have in their pos- 
session, at the time they are apprehended, shall belong 
to the Nakhodah. 

u If a Praha is driven from the land without the 
fishing w’ecrs, the persons who meet with it, and bring it 
to the shore, shall be entitled to demand half its value as 
a reward. But there are two cases in which such reward 
shall not be given. 

“ First, — When the rope by which the Praha is 
secured is cut by any person, and the Prahu is carried 
out fry the currrent, the proprietor shall not be obliged 
to give any reward. 

“ Secondly, — When a Prdliu is stolen by any one, 
and afterwards set adrift, and is carried to a distance by 
the current, it is not incumbent on the proprietor to pay 
any reward to the persons who meet with it, and bring 
it to the shore. 

“ The Prdhus of the Raja , or of the Orang besar 
besar , and nobles, shall be exempted. No specific re- 
ward shall be demanded for them ; but the rich men, 
to whom they belong, shall give to those wdio find them 
what they think proper. 

“ With respect to Sanpans , or small boats, it is the 
law, that 

“ When a person meets with a Sanpan that has been* 
drifted a considerable way, and has goods in it, and the 
proprietor demands it back, the value shall be divided 
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into three parts, and the person who found the Sanpan 
shall be entitled to a quarter of one of those parts. 
(This appears to apply to rivers only.) 

(t If a person finds a Sampan out at sea, with goods 
in it, the law is, that, according to what may he in the 
Sanpan , the finder shall he entitle i to cue- third part, 
and the owner receive back the remaining two-thirds. 


Of stealing Slaves from another Country. 

u If the slave of a Raja is stolen, it is the law that 
the Nakhodah sjiall be put to death. If the slave of 
an Orang besar besar , or of a lieudahara , is stolen, 
the Nakhodah shall be fined ten I'ahiis one Pahar 
(eightv-two dollars). If the slave of a Tamcn-Rdyct 
(common person) is stolen by the Nakhodah , lie shall not 
only return the slave, but pay a line in additon, equal 
to the value of the slave. 

“ If the Nakhodah carries off the slave of the Shah- 
bender, the law directs that his effects shall he seized, 
or that he be fined ten Tahils one Pahar (eighty-two 
dollars), except the Orang besar besar think proper to 
pardon him. 

“ If a Nakhodah carries oft' children or young people, 
or neglects to pay the duties, when he afterwards returns 
to the port, his effects shall be seized, and he shall be 
fined, because he has no respect and attention for the 
country. But, in this case, the Raja may pardon him, 
if lie think proper.” 
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CHAPTER IV. 


Of Crimes and Punishments on board a Prdhu . 


“ There are four cases, in which it is lawful to indict 
capital punishment on board a Prdhu. 

“ First, — When any person mutinies against the 
Nakhodah. 

“ Secondly, — When any person conspires and com- 
bines with another for the purpose of killing the Nak- 
hodah, the law is, that whoever he may be, whether 
Kiwi , or Tukang, or Malm , he shall suffer death. 

“ Thirdly, — When a man, contrary to custom, wears 
his Creese , when other persons in the Prdhu do not, 
and with the view of effecting some purpose of his own, 
and of following his own inclination, it shall be lawful, 
on sufficient evidence being adduced that it is his inten- 
tion to do mischief with his Creese , to put such person 
to death without delay, in order to prevent harm/' 

Under this head, the Macasar copy adds, “ That 
when a man is very bad indeed, beyond every other 
person in the Prdhu , and evinces his intention of car- 
rying his evil disposition into effect, it is lawful to put 
such person to death, and nothing more shall be saiti 
respecting it.” 

Fourthly, — In certain cases of adultery.” 
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Of disrespectful and contumacious Behaviour towards 
the Nakhodah. ( Orang Tajil dan Jedda , or , accord- 
ing to the Macasar Copy , “ Orang bcadat, jica , 
boncaP ) 

u Whoever is not respectful and obedient to the 
Nakhodah, whatever may be his rank or station, such 
person shall be adjudged and punished according to the 
nature of his offence, by the law of Tajil dan Jedda , 
and in the same manner as if such conduct had been 
shewn towards nobles and Rajas on shore. Or, the 
Sanawe may be directed to abuse or insult him, and, 
if he retort, he may be subjected to the abuse and insult 
of every person on board the vessel. If he ask forgive- 
ness, it may be granted ; but let him be punished not- 
withstanding, in order that lie may not do the like 
another tiuie.^ 


Of Adultery and criminal Connexion wilh a Woman , 
on board a Frdhu. 

u If any person on board a Prdhu has criminal con- 
nexion with the woman of the Nakhodah, it is the law 
that he be put to death. 

“ If the parties arc not slaves, and the woman is 
married, it shall be lawful for the Nakhodah to order 
them both to be put to death by the crew. 

“ If the parties are not slaves and both unmarried, 
they shall be punished with one hundred stripes each, 
and afterwards obliged to marry. This punishment 
may be compounded on the parties paying a tine of one 
Tahil one Pahar (ten dollars) ; but in either case they 
must marry, and, if necessary, be forced to do so, after 
which the woman’s fault shall be forgotten. 
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“ If a man who is not a slave has criminal con- 
nexion with a female slave who cohabits with her master, 
he shall pay to the master the value of such slave, 
provided site has never been pregnant, and has but lately 
cohabited with her master; but if she has been preg- 
nant, and long cohabited with her master, the man 
shall be put to death. In either case the woman shall 
suffer death. 

“ If a man who is not a slave commits adultery 
with the wife of any of the crew, it shall be lawful for 
the husband to put him to death without further re- 
ference. The husband may also put the woman to 
death ; if he does not do so, she becomes the slave of 
the Nakhodah ; but if the Nakhodah docs what is pro- 
per, he will order her to be put to death : if lie does not, 
remarks may be made. Should the husband require 
another wife, the Nakhodah shall provide him with one, 
in order that he may be content and ready in the per- 
formance of his duty on board the Prahu. 

i( If a male slave has criminal connexion with a 
female slave, they shall suffer the punishment of beat- 
ing, which is to be inflicted by the whole crew, under 
the superintendence of the Tukang Agung ; for such is 
the law in this case with respect to slaves. 

“ If a man holds improper discourse with the female 
slave of another person, and it is in the presence of 
many, he shall be liable to pay her value.” 


Of Quarrels , Disputes , and Dissensions y on board 
a Prahu. 


If any person quarrels with another on board a 
Prahu , and attempts to wound or strike him, and the 
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blow, missing its object, falls on any part of the Prahu 
or, according to the Macasar copy, “ If any one quar- 
rel with another in a Praliu, and in the scufilo cuts or 
injures any part of the shrouds or cable ,' 1 he shall be 
fined in the sum of four Faker Pet is Jawa. 

“ If a man quarrels with another in the fore part ,of 
the Prahu , and draws his Creese , and afterwards comes 
aft, as far as the place where the sails are Kept, tow ards 
the person he has quarrelled with, it is lawful that he 
may be put to death. But, if lie can be apprehended, 
he shall be lined instead to the amount of one Lacsa , 
five Paker Petis Jawa . 

“ If a man quarrels with another, and follows him 
quarrelling to the door of the Nakhodah' s cabin, 
though he may not have drawn his Creese , it is lawful to 
put him to death ; but, if he can be apprehended, he 
shall be fined instead to the amount of two Lacsa 
Paker Petis Jawa . 

“ If a Kiwi quarrels with the Nakhodah , and ap- 
proaches towards him in the after part of the PYahu , 
lie may be put to death ; but, if he asks forgiveness, 
it may be granted on his paying a line of four Paker 
Petis Jawa , and providing a buffalo for the entertain- 
ment of the 'Nakhodah ,' y or, according to the Macasar 
copy, “ live Paker Petis Jawa , and a present to the 
Nakhodah of a buffalo and a jar of Tuak (Toddy)” 


Of Theft. 

• “ If a man who is not a slave commits a theft on 
board a Prahu , whether the thing stolen be gold, silver, 
or other valuables, he shall be punished according to the 
law established on the land. 
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“ If a slave is guilty of a theft, lie shall, in the first 
istance, be confronted with his master ; and if it ap- 
ears that the master knew of the theft, and did not 
lform the Nakhodah or Tukang thereof, but it reaches 
he Nakhodah through other information, the law is that 
lie slave's hand shall be cut off, and the master fined as 
f he himself had been the thief, because the law is the 
auie with respect to the thief and the person who re- 
ceives the articles that have been stolen.” 


In concluding the above translation it may be neces- 
sary to observe, that, by “ the laws of ports and har- 
bours,” which may be considered as part of the mari- 
time law, it is established that if there is reason to 
believe the Nakhodah does not conform to the institu- 
tions herein laid down, his conduct may be investigated 
on his return to port. 
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On the early History of Algebra. 


By EDWARD STRACHEY, Esq. 


I F it were as generally known, as it is certainly true, 
that there is a line held for oriental research in the ma- 
thematical sciences, and that it is easy of access, the 
subject would not be so much neglected as it is at 
present. 

Four years ago I printed at Calcutta some observa- 
tions on the mathematical sciences of the Hindus. 
In that tract I proved, that an extensive and accurate 
knowledge of the Algebra of the Hindus might be had, 
by means of translations, extant in the Persian lan- 
guage, of certain Sanscrit books. As the Persian lan- 
guage is understood by most of the Company’s civil 
servants in Bengal , I conceived that a consideration of 
the fact might induce persons who were competent to 
such studies to direct their attention to them. Of the 
Bija Ganita , or Hindu Algebra of Biia'scara 
Acha'rya, I have sent home a full account, which 
I suppose must have been published by this time. In 
that account (derived entirely from a Persian translation) 
it is proved, that the Hindus had made a wonderful 
progress in some parts of Algebra ; that, in the indeter- 
minate analysis, they were in possession of a degree of 
knowledge which was in Europe first communicated to 
the world by Bachet and Fermat in the seventeenth 
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century, and by Euler and De La Grange in the 
eighteenth. It would be very curious to push these 
inquiries into the Hindu indeterminate analysis as far 
as possible. They might, perhaps, shew that the 
Indians had a knowledge of continued fractions, and 
possibly speculations in physics and the higher geometry, 
that we know nothing of : for the foundation of the in- 
determinate analysis of the Hindus is directly explicable 
on the principle of continued fractions. And there are 
branches of natural philosophy and mathematics, where 
equations will arise, which can be solved only by the 
rules of the indeterminate analysis. In the introduction 
to the Bija Ganita , where the first principles are given, 
a method is taught of solving problems of the form 
A a? + b= □ , This, simply considered, may be thought 
only a vain speculation on numbers ; but, in the body 
of the Bija Ganita , the rule is applied to the solution 
of equations. It is true, that these equations arise from 
questions purely numeral ; yet it appears, nevertheless, 
that the application of the rule was understood. But, 
whatever may be thought of this argument, it is, at all 
events, interesting to ascertain the progress which has 
been made in the sciences, by different nations, in dis- 
tant times. 

A good comparison of any of the mathematical sci- 
ences of the Greeks , the Arabs , and the Indians, would 
be exceedingly valuable ; and every information which 
will serve to illustrate the subject is of importance to 
the early history of science. 

We know but very little of Algebra in its infancy and 
first progress. It was introduced into Europe from 
Arabia towards the beginning of the thirteenth century ; 
and the work of Diophantus became known about 
three hundred years after. From the difference between 
his Algebra and that of the European writers, there was 
reason to believe that they were not of the same origin. 
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Some learned persons thought that Diophantus was 
the inventor ; but the more received opinion was, that his 
writings bore internal evidence of the contrary ; and that 
Algebra must have been known long before his time. 

In 1579, Bombelli published a treatise of Algebra, 
in which he says, that lie and a lecturer at Home, whom 
he names, had translated part of Diophantus, adding, 
“ that they had found that in the said work the Indian 
“ authors are often cited; by which they learned that 
“ this science was known among the Indians before the 
" Arabians had it.” (Huttons Dictionary.) 

Dr. Hutton has adopted the opinion, that the 
Arabians had their Algebra fiom the Greeks. In his 
Dictionary (article Algebra) we find, “ the Arabians say, 
“ it was invented amongst them, by Mahomet* Bin- 
“ Musa or son of Moses, who it seems flourished about 
“ the eighth or ninth century.” It may be observed, 
by the way, that no Arabian writer has been cited in 
support of this. It does not appear on what foundation 
the assertion stands ; I imagine it is taken from Wallis. 
The learned Muslemans in India certainly consider the 
science as having originated among the Indians ; and 
the arithmetic, which in their treatises always precedes 
Algebra, is undoubtedly Indian. 

Dr. Hutton goes on: “ It is more probable, how- 
“ ever, that Mahomet was not the inventor, but only 
“ a person well skilled in the art ; and it is farther pro- 
“ bable that the Arabians drew their knowledge of it 
“ from Diophantus, or other Greek writers ; and, ac- 
“ cording to the testimony of Abulphaiiagius, the 


* Muh'ammed-Bin-Mu's'a-ul-Kha'rkzmi, according to D’Her- 
belot, flourished under the Khalifa Mam'un, and left a set of astro- 
nomical tables, which were highly esteemed before Nas ruddin Tusi 
published his. 
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“ arithmetic of Diophantus was translated into Ara- 
bic by Mahomf.t-I3in-Yahya-Baziana.” This 
I suppose is taken from Pococke’s translation*, but the 
word which he has explained by “ interpretatus cst” is 
meaning he commented on, rather than he trans- 
lated. Surely, this is not sufficient to give rise to a 
probability that the Arabians derived their Algebra 
from the Greeks . The Algebra of the Arabians bears 
no resemblance to that of Diophantus, the only Greek 
writer on the subject who, has ever been heard of. In- 
quiries have been made, in different parts of India and 
Persia , for the supposed translation of Dior h ant us ; 
but without success. In the live first propositions of the 
13th book of Euclid, and in the 10th and 11th pro- 
positions of Archimedes’ book on spiral lines, and in 
the 9th proposition of the 2d book of his Isorropics , 
Wallis thought he saw traces of Algebra; and it is to 
be presumed, that no farther evidence of its existence, 
among the ancient Greeks , is discoverable ; for, except 
the above, I do not know that any authors have been di- 
rectly quoted, in proof of the argument ; although there 
has been much assertion, in general terms* that the works 
of certain writers do contain traces of Algebra. If there 
were any undoubted marks of it, in the writings of the 
ancients, they could not have escaped the notice of so 
learned and so indefatigable a scholar as Wallis. 
W'hat he says on this subject appears to result from a 
prejudiced conviction of the antiquity of the science, and 
not from an unbiassed search for truth. If the analysis 
of the five first propositions of the 1 3th book of Euclid 
were (as is believed) by Theon, they could not well be 
adduced in proof of the ancient Greeks having acknow- 
ledge of Algebra; because Theon is supposed to have 
been nearly contemporary with Diophantus. Hd 
could not have been long before him, if it is true that his 
daughter Hypatia commented on a work of Dio^ 


* Diophanti librum de Algebra interpretatus qst. 
M 2 
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PHANTUS. But, be this as it may, the analysis of the 
propositions in question is not at all Algebraical. It is 
the common analysis of the ancient geometers, which is 
quite diffi rent trom Algebra ; the former being geome- 
trical, and the latter ari dinietical . Wal lis’s reasoning, 
on the three propositions of Archimedes, to which he 
refers, amounts to no more than this : — The demon- 
strations, as they now stand, are difficult ; they might 
have been done by Algebra with ease ; therefore, it is 
pro liable they were done by Algebra. We know of no 
Greek writer on Algebra but Diophantus ; neither he, 
nor any known author, of any age, or of any country, has 
spoken, directly or indirectly, of any other Greek writer 
on Algebra, in any branch whatever ; the Greek lan- 
guage has not even a term to designate the science. The 
instance of Diopuan 1 1 s’s treatise, with some indirect 
and disputable arguments, drawn, by inference, from 
■works on other subjects than Algebra, is not sufficient. 
It is unlikely that the ravages of time and the depre- 
dations of barbarians should have destroyed all the direct 
and indisputable proofs. Such causes might account for 
the deficiency of our information on certain particulars, 
but will not authorize forced constructions, to argue the 
existence of a complete science, from its supposed de- 
molition. The general extent of the literature of the 
Greeks, especially in mathematics, is well known ; and 
that they had Algebra, can be established only by clear 
and positiv e evidence. Tor the different arguments which 
have been used, and the authorities wtiich have been 
quoted on this question, see on one side Wallis’s Al- 
gebra, chap. 1, 2, 75, &c. with the authors he refers to; 
and, on the other side, the French Encyclopedic, Art. 
Algelre , Application , Diophante by D'Alembert, and 
, Analyse by De Castillo n. See also Montucla. 
Though Bha'scara Acha'rya, who is comparatively 
a modern writer, could not have been one of the authors 
whom Dioph antes is said to have quoted, it is by no 
means improbable that some Alexandrian merchant, 
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trading to India, might have learned a little Algebra 
from the B rami ns, and instructed some of his coun- 
trymen ; or Dioph anti's might have learned from 
Indians at Alexandria. If there is doubt of the Dio- 
phantine Algebra being of Greek origin, it is worthy of 
remark that its author had opportunity of contmumcating 
with persons from whom he might have drawn materials 
for his work, and whom there is evidence of his having 
actually cited. It is objected that Bom belli is the only 
person who has taken notice of Diophantus’ reference 
to Indian authors, and that no such reference is now to 
he found in his work. But the authority of Bom belli, 
on this point, cannot he overset, till it is ascertained that 
the manuscript of the Vatican , wtiich he particularizes, 
does not contain the ci. at ions. One would think that 
Bombellis assertion must have had some foundation, 
that it is not a mere fabrication. Though it does not 
appear that any Sanscrit works on this science, of greater 
antiquity than the hi) a Gam la, have yet been discovered, 
we are not to conclude, iherefore, that there are none ; 
for the author of the Btja Gamta expressly says, his 
work is extracted from three copious treatises. These 
hooks have not been found ; we know nothing of their 
contents, nor the ir dates. The following was the result 
of a general comparison of the Btja Gamta with Dio- 
piiantis*. u The Bija Ganita will he found to differ 
a much bom Dioph an i us’ work. It contains a great 
u deal of knowledge which the Greeks had not; such 
“ as the use of an indefinite number of unknown quail* 
“ tities, and the use of arbitrary marks to express them ; 
“ a good arithmetic of surds ; a perfect theory of inde- 
“ terminate problems of the first degree ; a very ex^ 
“ tensive and general knowledge of those of the second 
“ degree ; a knowledge of quadratic equations, &c. 
“ The arrangement and manner of the two works will 
“ be found as essentially different as their substance. 


From “ observations,” &c., above referred to. 
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" The one constitutes a body of science, which the other 
“ does not. The Bija Ganita is well digested and well 
“ connected, and is full of general rules which suppose 
u great learning : the rules are illustrated by examples, 
“ and the solutions are performed with skill. Dio- 
“ PHANTt/s, though not entirely without method, gives 
“ very few general propositions, and is chiefly remarkable 
t( for the ability with which he makes assumptions in 
u view to the solution of his questions. The former 
u teaches Algebra as a science, by treating it systema- 
e< tically; the latter sharpens the wit by solving a variety 
“ of abstruse and complicated problems in an ingenious 
u manner. The author of the By a Ganita goes deeper 
u into his subject, and treats it more methodically, though 
“ not more acutely, than Diophantus. The former 
“ has every characteristic of an assiduous and learned 
“ compiler ; the latter of a man of genius in the infancy 
“ of science. 5 ’ 

The Greek Algebra may be seen in Diopiiantus, 
who is the only Greek writer on the subject who has ever 
been heard of. 

The Indian Algebra may be seen in the Bija Ganita , 
and the Litamii (by the author of the Bija Ganita ) ; 
and as the Persian translations of these works contain a 
degree of knowledge which did not exist in any of the 
ordinary sources of science extant in the time of the 
translators, they may be safely taken as Indian , and of 
ancient origin. To give some idea of the Algebra of the 
Arabians , whereby we may be enabled to judge whether, 
on the one hand, it could have been derived from Dio- 
phantus, or, on the other, that of the Hindus could 
have been taken from them, the work entitled Khulasat- 
ul- 1 Usd b may be taken as a specimen; especially be- 
cause, as will be more particularly stated in another 
place, there is a part of this book which marks the limits 
of algebraical knowledge, in the time of the writer. 
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We have seen, that the first European Algebraists 
learnt of the Arabians , but no account has been given 
of the nature, the extent, and the origin of Arabian Al- 
gebra. N o distinct abstract or translation of any Arabic 
book on the subject has appeared in print ; nor has it 
been established, beyond controversy, who taught the 
Arabians. The K huldsat-ul- II is a b is of considerable 
repute in India ; it is thought to be the best treatise on 
Algebra, and it is almost the only book on the subject 
read here. I selected it, because 1 understood, that, as 
well as the shortest, it was the best treatise that could be 
procured. Besides general report, I was guided by the 
authority of Maulavi Roshen Aid, an acknowledged 
good judge of such matters, who assured me that among 
the learned Musk nidi is it uus considered as a most com- 
plete work; and that he knew of no Arabian Algebra 
beyond w hat it contained. In the $nldfat~ul-Asr , a book 
of biography, by Niz'asi-ul-dIn-Ahmed, there is this 
account of Baila-ui -d!n, the author of the Khuldsat - 
ul-Hisdb . “He was born at Bdlbec , in the month 
“ D'hi'lhajy 9,5 3 Uijri , and died at Isfahan , in Shawdl, 
“ 1 03 1 Mention is made of many writings of Baha- 
ul-djn, on religion, law, grammar, &c., a treatise on 
astronomy, and one on the astrolabe. In this list of his 
works, no notice is taken of his great treatise on Algebra, 
the Kehr-ul- Hisdb , which is alluded to in the Khuldsat- 
ul-Hisdb. Maulavi Roshen AlI tells me the com- 
mentators say it is not extant. There is no reason to 
believe that the Arabians ever knew more than appears 
in Bah'a-ul-dIn’s book, for their learning was at its, 
height long before his time. 

From what has been stated it will appear, that from 
the K huldsat-ul- Hisdb an adequate conception may be 
formed of the nature and extent of the algebraical know- 
ledge of the Arabians ; and hence I am induced to hope 
that a short analysis of its contents will not be unac- 
ceptable to the Society. I deem it necessary here to state, 
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that, possessing nothing more than the knowledge of a 
few words in Arabic , I made the translation, from which 
the following summary is abstracted, from the viva voce 
interpretation into Persian of Maulavi Roshen AlI, 
who perfectly understood the subject and both languages, 
and afterwards collated it with a Persian translation, 
which was made about sixty years after Bah'a-ul-din’s 
4eath, and which Roshen Ali allowed to be perfectly 
correct. 

The work, as stated by the author in his preface, con- 
sists of an introduction, ten books, and a conclusion. 

The introduction contains definitions of arithmetic, of 
number, which is its object, and of various classes of 
numbers. The author distinctly ascribes to the Indian 
sages the invention of the nine figures, to express the 
numbers from one to nine. 

Book 1 comprises the arithmetic of integers. The 
rules enumerated under this head are Addition , Du- 
ration , Subtraction , Halving , Multiplication , Division , 
and the Extraction of the Sijnare Root. The method 
of proving the operation by throw ing out the nines is 
described under each of these rules. The author gives 
the following remarkable definitions of multiplication 
and division, vi /. “ Multiplication is finding a number 
u such that the ratio which one of the factors bears to it 
6t shall be the same as that which unity bears to the 
“ other factor,” and “ division is finding a number w hich 
tl has the same ratio to unity as the dividend has to the 
“ divisor.” 

For the multiplication of even tens, hundreds, &c., 
ipto one another, the author delivers the following rule, 
which is remarkable in this respect, that it exhibits 
an application of something resembling the indexes of 
logarithms. 
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“ Take the numbers as if they were units, and mul- 
“ tiply them together, and write down the product. 
“ Then add the numbers of the ranks together (the 
“ place of units being one, that of tens, two, &c.); sub- 
“ stract one from the sum, and call the remainder the 
“ number of the rank of the product. For example, in 
“ multiplying 30 into 40, reckon 12 of the rank of 
“ hundreds ; for the sum of the numbers of their ranks 
“ is 4, and three is the number of the rank of hundreds : 
“ multiplying 40 into 500, reckon 20 of the rank of 
“ thousands, for the sum of the numbers of the ranks 
“ is 5.” 

The following contrivances have sufficient singularity 
to merit particular mention. 

I. To multiply numbers between 5 and 10. Call one 
of the factors tens, and from the result subtract the 
product of that factor by the difference of the other 
factor from ten. For example, to multiply 8 into 9. 
Subtract from 90 the product of 9 by 2, there remains, 
72. Or add the factors together, and call the excess 
above 10, tens. Multiply together the two differences 
of the factors from 10, and add the produetto the former 
number. For example, to multiply 8 by 7, add to 50 
the product of 2 into 3. 

II. To multiply units into numbers between units 
and 20; add the two factors together, call the difference 
of the sum from 10, tens. From this result, subtract 
the product of the difference of the simple number from 
1 0 and of the compound number from 1 0. For example, 
to multiply 8 by 14. Subtract from 120 the product of 
2 into 4. 

HI. To multiply together numbers between 10 and 
20 ; add the units of one factor to the other factor, and 
call the sum tens ; add to this the product of the units 
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into the units. For example, to multiply 12 into 13, add 
6 to 130. 

IV. To multiply numbers between 10 and 20 into 
compound numbers between 20 and 100 ; multiply the 
units of the smaller by the tens of the greater, add the 
product to the greater number, and call the sum tens. 
Add to it the product of the units in both numbers. 
For example, to multiply 12 into 26', add 4 to 26' and 
call 30, tens. Finish the operation, it is 3.2. 

V. To multiply numbers between 20 and 100, where 
the digits in the place of tens are the same; add the units 
of one factor to the other, and multiply the sum by the 
tens ; call llie product tens, and add to it the product of 
the units multiplied by the units. For example, to mul- 
tiply 23 by 23, multiply 28 by 2. Cali the product 
56 tens, linhh the operation ; 515 is obtained. 

VI. To multiply numbers between 10 and 100, when 
.the digits in the place of tens are different. Multiply 
the tens of the smaller number into the larger number ; 
add to the i\sult the product of the units of the smaller 
number into the tens ot the greater : call the sum tens ; add 
to this the | iroduct of the units into the units. For example, 
to multiply 23 into 34, add 9 to 68, and 12 to 770. 

, VII. To multiply two unequal numbers, half the 
sum of which is simple ( Alufrid ) , take the sum of the 
two, and multiply half of it into itself. From this 
product subtract the square of half the difference of the 
two numbers. For example, to multiply 24 by 36. 
From 900 subtract the square of half the difference of 
the numbers, that is 36. There remains 864. 

For multiplying numbers consisting each of several 
places of figures, the method described by this author, 
under the name of Shabacah , or net-w ork, and illustrated 
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by the following example, may have suggested the idea 
Jnapier's bones. 


Multiply 62374 by 207 . 


6 2 3 7 4 
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17 

/ 2 
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X 1 


0 

X 

/ 

x 

x 
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4 / 

i/j 

y' 

4 / 

2 X 

7 

Z!_ 

/ 4 j 

/ 1 

x_ 

x * 


2 <) 1 1 4 1 8 


On the other rules nothing is delivered differing so 
much from those contained in our common books of 
arithmetic as to require specific mention. 

Book second contains the arithmetic of fractions ; 
and book third the rule of three, or to find an unknown 
number by four proportionals. Book fourth delivers the 
rule of position, or to find an unknown number by assuming 
one once or twice, and comparing the errors. Book 
fifth gives the method of finding an unknown number, 
by reversing all the steps of the process described in the 
question. 

The sixth book treats of mensuration. The introduction 
contains geometrical definitions. Chapter I. treats of the 
mensuration of rectilinear surfaces. Under this head the 
two following articles are deserving of notice:— 1 . To find 
the point in the base of a triangle where it w ill be cut by 
a perpendicular, let fall from the opposite angle. Call 
the greatest side the base: multiply the sum of the* 
two lesser sides by their difference ; divide the pro- 
duct by the base, and subtract the quotient from the 
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base ; one half the remainder will shew the place on the 
base where the perpendicular falls towards the least 
side*. 


2. To find the area of an equilateral triangle. Mul- 
tiply the square of a quarter of the square of one of the 
sides by three : the square root oi the product is the area 
requiredj. 

Chapter second treats of the mensuration of curvi- 
linear surfaces. For the circle the rule delivered in 
many common books of mensuration is given ; viz. mul- 


* Let a be the base, or longest side, 
b the middle, r the smallest, and ,r the 
distance of the perpendicular from the 
least side. Then 

b 2 = a 5 -f c 5 — 2 ax (Eucl. 13. .2.) 

2 ax zz a 2 4- c 2 — b 2 
a b* — c * 


But 6 2 — c ! rHa b — c 

rru e « b + C x b^Tc 

1 hcrotore .r — - — — 

2 2 a 

See the geometrical demonstration in the elements of plane trigo- 
nometry, annexed to Sim son’s Euclid, prop. 7 . 
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iply the square of the diameter by 11, and divide the 
product by 14*. 

Chapter third, on the mensuration of solids, contains 
nothing of singularity sufficient to merit particular notice. 
This chapter concludes with the following sentence. 
“ The demonstrations of all these rules are contained in 
“ my greater work, entitled Bahr-ul-Hisdb (the ocean of 
“ calculation) ; may God grant me grace to finish it !” 

Book seventh treats of practical geometry. Chapter 
first, on levelling, for the purpose of making canals. In 
this are described the plummet level, and the water level, 
on the same principle with our spirit level. 

Chapter second, on the mensuration of heights, 
accessible and inaccessible. Under the former of these 
heads are delivered the common methods, by bringing 
the top of a pole, whose height is known, in a line be- 
tween the eye and the top of the height required ; by 
viewing the image of the top in a horizontal mirror; by 
taking the proportion between a stick of known length, 
set up perpendicular to the horizon, and its shadow ; 
and by taking the length of the shadow of the height 
when the suns altitude is 4 5 degrees. The last method 
is this : “ Place the index of the astrolabe at the mark 
“ of 45 degrees, and stand at a place from whence the 
“ height of the object is visible through the sights, and 
“ measure from the place where you stand to the place 
“ where a stone would fall from the top ; add your own 
“ height, and the sum is the quantity required. M 

For the mensuration of inaccessible heights, the fol- 
lowing rule is delivered : “ Observe the top of the olj- 
“ ject through the sights, and mark on what shadow-line 

* This is founded on the rough proportion of the diameter to 
the circumference, as 7 : 22. Bha'scaha, in the Lilavati , assigns 
1250 : 3927, which is 1 : 3.1416, and differs only 0.000007 from 
the most accurate computation hitherto made. 
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“ (division) the lower end of the index falls. Then 
“ move the index a step forward or backward, and 
“ advance or recede till you see the top of the object 
again. Measure the distance between your stations r 
“ and multiply by 7 if the index is moved a Dhil- 
“ Kadam , and by \ C 1 if it is moved a Dhii-As'ba *, 


* This part of the astrolabe consists of two squares put together 
laterally ; the index of the instrument being at the point of the adjacent 
angles above. One square has seven, and the other twelve divisions : 
the former called Dhil-i-Kadum, the latter Dkil-i-Ashd . The squares 
are graduated on the outer sides from the top, and at the bottom from 
the point of the adjacent angles. The divisions on the upright sides 
are those lines which Ciiaucer, in his Treatise on the Astrolabe, 
calls Umbra-recta ; those on the horizontal he calls IJmbra-icrsa. 
Chaucer’s astrolabe had only one square, Dhil-i-An'bd , being di- 
vided into twelve parts. The Umbra-recta is called Dhil-Mustawi, and 
the versa D/ul-Mdciis. 

The rule in the text is very inac- A 

curatcly delivered ; for the only case 
in which it will apply is when at the 
first station the index coincides 
with the diagonal of the square ; and 
being afterwards moved one division 
on the horizontal side, the observer 
advances towards the object till the 
top is again seen through the sights. 

For let A C be the height required, 

B the first station, D the second. 

As the angles at A and B arc equal, p 
A C ~ B C. But at the second po- 1) 
sit ion A C : D C :: 7 ■ 6- There- 
fore AC zi 7 B D. 

But suppose, at the first station B, 
the index falls on the fourth division, 



Dkil-Kadam , on the vertical 
and that, by retiring from the ( 
to D y it is brought on the third ; 
it is evident that B C : A C : : 
and DC:AC::7:3. 

Therefore DC zz 

H£ = 4BD. 

3 # ^ 

^Consequently 7 : 3 T> ^ ; 

::4 BD:AC=z L_-J 



12 BD 


l 
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“ according to the shadow-lines on the astrolabe. This 
“ is the quantity required. 

Chapter third. On measuring the breadth of rivers 
and the depth of wells. 1st. Stand on the bank of the 
river, and through the two sights look at the opposite 
bank, then turn, round and look at any thing on the 
land-side, keeping the astrolabe even. The distance 
from the observer to the object is the same as the 
breadth of the river. 2d. Place something over the 
well which shall serve for its diameter ; from the centre 
of this diameter drop something heavy and shining till 
it reach the bottom, and make a mark at the centre ; 
then look at the heavy body through the two sights of 
the astrolabe, so that the line of vision may cut the 
diameter. Multiply the distance from the mark on the 
diameter to the place where the line of vision cuts it by 
your own height, and divide the product by the distance 
from the place where the line is cut to the place where 
you stand. The quotient is the depth of the well*. 

Book eighth. “ On finding unknown quantities by 
Algebra. In this book are two chapters. 


* The impossibility of attaining ac- 
curacy in either of these operations is 
abundantly obvious. The first depends 
on the principle, that, on a level plain, two 
places, which, with a given height of the 
observer’s eye, have the same dip below 
the horizon, must be at equal distances. 
The second is thus : — Let the body drop 
from a to e ; and let the observer at c d 
observe it in the line d e, which cuts a c 
m b . Then bcicdiiubitt c 
ab x cd 
~~Tg 
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“ Chapter first. Introductory. Call the unknown 
quantity Shai (thing), its product into itself Mdl (pos- 
session), the product of Alai into Shai, Cab (a die or 
cube), of Shai into Cab, Mal-i-Mdl ; of Shai into Mal- 
i-Mal, Mal-Cab ; Shai into Mdl-i-Cdb , Cdb-i-Cdb; 
and so on, without end. For one Cab write two Mats , 
and from these two Mdls one becomes Cab ; afterwards 
both Mdls become Cab. Thus the seventh power is 
Mll-i-Mdl-i-Cdb , and the eighth Mdl-i-Clb-i-Cdb, in 
the ninth Cdb-i-Cdb-Cdb, and so on. All these powers 
are in proportion, either ascending or descending. Thus 
the ratio of Mal-i-Mal to Cab is like the ratio of Cab to 
Mai, Mai to Shai, and Shai to one, and one to one di- 
vided by Shai ; and one divided by Shai to one divided 
by Mai ; and one divided by Mid to one divided by 
Cltb ; and one divided by Cab to one divided by Mal-i- 
Mal. To multiply one of these powers by another, if 
they are both on the same side, (viz. of unity,) add the 
exponents of their pow ers together ; the product will have 
the same denomination as this sum. For example, to 
multiply Mdl-i-Cdb by Mdl-i-Mdl-i-Cdb , the first is the 
5th power and the 2d the 7th. The result then is Cdb-i- 
Cdb-i-Cdb-i-Cdib, or four Cabs, which is the 12th powder. 
If the factors are on different sides, the product w ill be 
the excess on the side of the greater. The product of 
one divided by MbI-i-Mdl into Mdl-i-Cdb is Shai ; and 
the product of one divided by Cdb-i-Cdb-Cdb into Cdb-i- 
Mdt-i-Mdl is one divided by Mid: and if the factors 
are at the same distance (from one), the product is one. 
The particulars of the methods of division, and extraction 
of roots and other rules, I have given in my greater book. 
The rules of Algebra which have been discovered by 
learned men are six, and they relate to number, and Shai, 
and Mill. The following table will shew the products 
and quotients of these, which are here given for the sake 
of brevity. 
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Multiplier. ! 



i 

a 3 

1 

a 

1 

a 

a 2 


Dividend. 

a 2 

1 

a 

« 2 

a 8 

a * 

a 2 

Multiplicand. 

a 

1 
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a 2 

a 3 
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a 3 

1 
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a 2 

1 

a 

1 

a 3 

I 

a 2 

1 

! <1 

1 

a 

1 

a 

1 

! 7 

l 

a 4 

l 

a 3 

I 

7 

1 

a 

1 

1 

a 2 


a 2 

a 

i 

1 

a 

i 

7’j 


Divisor. 


u The use of the table is this : — Multiply the co-effi- 
cient of one of the two quantities by that of the other ; 
the result is the co-efficient of the product, which is of 
the denomination contained in the square where the lines 
from the two factors meet. If on either side there be a 
subtractive (negative) quantity, call the minuend plus or 
affirmative, and the subtrahend minus negative. The 
products of plus into plus and minus into minus are both 
plus. , and the products of different kinds are minus „ 
Multiply the quantities together, and subtract the negative 
from the affirmative. For example, the product of 10 
and one Shai into 10 all but one Shai , is 100 all but Mai. 
The product of 5 all but Shai, by 7 all but Shai, is 3$ 
and one Mdl all but 12 Shai. Another example: — The 
product of 4 Mai and 6 all but 2 Shai , into 3 Shai all 
but 5, is 12 C&b , and 28 Shai all but 26 Mdl and. 30* 
In division, find a number which multiplied by the divisor 
will produce the dividend. Divide the co-efficient of the 
dividend by that of the divisor; the quotient is the 

N 
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co-efficient of the quantity which is opposite to the 
dividend and divisor. 

“ Chapter second. On the six rules of Algebra. To 
find unknown quantities by Algebra depends on acuteness 
and sagacity, an attentive consideration of the terms of 
the question, and a successful application of the invention 
to such things as may serve to bring out what is required. 
Call the unknown quantity Shai, and proceed with it 
according to the terms of the question, as has been said, 
till the operation ends with an equation. Let that side 
where there are negative quantities be made perfect, and 
let the negative quantity be added to the other side ; this 
is called restoration f Jebr). Let those things which are 
of the same kind, and equal on both sides, be thrown 
away ; this is opposition ( Mukabalah ). Equality is 
either of one species to another, which is of three kinds, 
called ( Mufriddt ) simple ; or of one species to two 
species, which is of three kinds, called (Muktarindt f 
compound. 

“ Case the first. Mufriddt. Number is equal to 
things. Divide the number by the co-efficient of the 
things, and the unknown quantity will be found. For 
example : a person admitted that he owed Zaid 1000 
and one half of what he owed Am eh ; and that he 
owed Amer 1000 all but one half of what he owed to 
Zaid. Call Zaid’s debt Shai . Then Amer’s debt is 
1000, all but half of Shai. Then Zaid’s is 15Q0 all 
but a fourth of Shai . This is equal to Shai. After 
Jebr , 1500 is equal to one Shai and a quarter of Shai. 
Sfo for Zaid is 1200 and for Amer 400.” 

“ Case the second. Multiples of Shai equal to mul- 
tiples of Mai. Divide the co-efficient of the things by 
that of the Mdl\ the quotient is the unknown quantity. 
Example. Some sons plundered their father's inheritance, 
which consisted of Dinars . One took 1, another 2, 
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the third 3, and so on increasing by one. The ruling 
power took back what they had plundered, and divided 
it among them in equal shares. Then each received 7. 
How many sons were there, and how many Dindrs ? 
Suppose the number of sons Shai, and take the sum of 
the extremes, that is to say, 1 and Shai. Multiply them 
by half of Shai . This is the number of Dinars . For 
the product of the sum of any series of numbers in arith- 
metical progression is equal to the product of the sum of 
the two extremes iqto half the number of terms. Divide 
the number of the Dinars by Shai, which is the number 
of the sons ; the quotient, according to the terms of the 
question, will be seven. Multiply 7 by Shai , which is 
the divisor; 7 Shai is the product, which is equal to \ 
Mai and \ Shai. After Jebi\ and Mukabalah , one Mai 
is equal to 13 Shai. Shai then is 13; and this is the 
number of the sons. Multiply this by 7. The number 
of Dinars will be found 9 1 . 

“ Questions of this sort may be solved by position. 
Thus, suppose the number of sons to be 5 ; the first 
error is 4 in defect. Then suppose it to be 9, the 
second error is 2 in defect The first Mahfudh is 10 
and the second is 36 ; their difference is 26 ; the diffe- 
rence of the errrors is 2. Another method, which is easy 
and short, is this. Double the quotient (the number 7 
in the question), subtract one, and the result is the num- 
ber of sons. 

Case the third. Number equal to Mai. Divide 
the number by the co-efficient of the Mai ; the root of 
the quotient is the unknown quantity, For example. 
A person admitted that he owed Zaid the greater of 
two sums of money, the sum of which was 20 and the 
product 96. Suppose one of them to be 10 and Shai } 
and the other 10 all but Shai. The product, which* is 
100 all but Mai , is equal to 96 ; and after Jthr apd 
N 2 
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MukabaWi> one Mil is equal to 4 , and Shai equal to 2. 
One of the sums then is 8 and the other 12, and 12 is 
the debt of Zaid. 

“ First Case, of Muhtarinat. Number equal to Mai 
and Shai Complete the Mai to unity if it is deficient, 
and reduce it to the same if it exceeds, and reduce the 
numbers and Shai in the same ratio, by dividing all by 
the co-efficient of the Mdl. Then square one half the 
co-efficient of the Shai, and add tjiis square to the 
numbers. Subtract from the root of the sum half the 
co-efficient of the Shai , and the unknown will remain. 
Example. A person admitted that he owed Zaid a sum 
less then 10, so much that if the square of it was added 
to its product by | what it wants of 10, the sum would 
be 12. Suppose the number Shai, its square is Mai ; 
half the remainder from 1 0 is 5 all but half of Shai 
The product of Shai by this is 5 Shai all but \ of Mai 
Therefore | of Mai and 5 Shai are equal to 12. One 
Mdl and 10 Shai are equal to 24. Subtract half the 
co-efficient of the Shai from the root of the sum of the 
square of | the co-efficient of the Shai and the numbers. 
There remains 2, which is the number required. 

“ Second Case. Shai equal to numbers and Mai After 
completing or rejecting, subtract the numbers from the 
square of half the co-efficient of the Shai, and add the 
root of the remainder to half the co- efficient of the Shai ; 
or subtract the former from the latter; the result is the 
unknown quantity. Example. What number is that 
which, being multiplied by half of itself and the product 
increased by 12, the result is five times the original 
number ? Multiply Shai by half itself, then half of Mdl 
added to 12 is equal to 5 Shai One Mdl and 24 is 
ecpd to 10 Shai Subtract 24 from the square of 5, 
there remains one, and the root of one is one. The sum 
or difference of* 1 -and 5 is the number required. 
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“ Third Case. Mdl equal to number and Shai. After 
completion or rejection, add the square of half the co- 
efficient of the Shai to the numbers, and add the root of 
the sum to half the co-efficient of the Shai. This is the 
unknown quantity. For example :-^-What number is that, 
which, being subtracted from its square, and the remainder 
added to the square, is 10? Subtract Shai from Mdl, 
and go on with the operation ; 2 Mdl all but Shai is equal 
to 10; and after Jebr and Radd, Mdl is equal to 5 and 
\ of Shai . The square of half the co-efficient of the 
Shai and 5, is 5 and half an eighth, and its root is 
To this add the result is 2|, which is the number 
required. 

(< Book ninth contains twelve rules regarding the pro- 
perties of numbers, viz. 

“ 1st. To find the sum of the products of a number 
multiplied into itself, and into all numbers below it; add 
one to the number, and multiply the sum by the square 
of the number ; half the product is the number required. 

“ 2d. To add the odd numbers in their regular order; 
add one to the last number, and take the square of half 
the sum. 

“ 3d. To add even numbers from two upwards; mul- 
tiply half the last even number by a number greater by 
one than that half. 

“ 4th. To add the squares of thenumbers in order; add 
one to twice the last number, and multiply a third of the 
sum by the sum of the numbers. 

“ 5th. To find the sum of the cubes in succession ) 
take the square of the sum of the numbers. 

“ 6th. Tofindtheproduct oftherootsoftwonumbers; 
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multiply one by the other, and the root of the product fe 
the answer. 

“ 7th. To divide the root of one number by that of 
another ; divide one by the other; the root of the quotient 
is the answer. 

“ 8th. To find a perfect number ; that is, a number 
which is equal to the' sum of its aliquot parts (Euclid, 
book 7, def. 22). The rule is that delivered by Euclid, 
book 9, prop. 36. 

“ 9th. To find a square in a given ratio to its root ; 
divide the first number of the ratio by the second ; the 
square of the quotient is the square required. 

“ 10th. If any number is multiplied and divided by 
another, the product multiplied by the quotient is the 
square of the first number. 

tc 1 1th. The difference of two squares is equal to the 
product of the sum and difference of the roots. 

“ 12th. If two numbers are divided by each other, 
and the quotients multiplied together, the result is always 
one. 

“ Book tenth contains nine examples, all of which are 
capable of solution by simple equations, position, or re- 
tracing the steps of the operation, and some of them by 
simple proportion ; so that it is needless to specify them. 

a The conclusion, which marks the limits of algebraical 
knowledge in the age of the writer, I shall give entire, in 
the author’s words : — “ Conclusion. There are many 
questions in this science which learned men have to this 
time in vain attempted to solve ; and they have stated 
some of these questions in their writings, to prove that 
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this science contains difficulties, to silence those who 
pretend they find nothing in it above their ability, to 
warn arithmeticians against undertaking to answer 
every question that may be proposed, and to excite men 
of genius to attempt their solution. Of these I have 
selected seven. 1st. To divide 10 into 2 parts, such, 
that when each part is added to its square root, and the 
sums are multiplied together, the product is equal to a 
supposed number. 2d. What square number is that, 
which, being increased or diminished by 10, the sum and 
remainder are both square numbers ? 3d. A person said 
he owed Zaid 10 all but the square root of what he 
owed Amer, and that he owed Amer 5 all but the 
square root of what he owed Zaid. 4th. To divide a 
cube number into two cube numbers. 5th. To divide 
10 into two parts, such, that if each is divided by the 
other, and the two quotients are added together, the sum 
is equal to one of the parts. 6th. There are three square 
numbers in continued geometrical proportion, such, that 
the sum of the three is a square number. 7. There 
is a square, such, that when it is increased and diminished 
by its root and 2, the sum and the difference are squares. 
Know, reader, that in this treatise I have collected in a 
small space the most beautiful and best rules of this 
science, more than were ever collected before in one 
book. Do not underrate the value of this bride ; hide 
her from the view of those who are unworthy of her, 
and let her go to the house of him only who aspires to 
wed her.” 

* It is seen above that these questions are distinctly said 
to be beyond the skill of algebraists. They either involve 
equations of the higher order, or the indeterminate 
analysis, or are impossible. 

It does not appear that the Arabians used algebraic 
notation or abbreviating symbols ; that they had any 
knowledge of the Diophantine Algebra, or of any but th« 
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easiest and elementary parts of the science. We have 
seen that Baha'-ul-dIn ascribes the invention of the 
numeral figures in the decimal scale to the Indians . 
As the proof commonly given of the Indians being the 
inventors of these figures is only an extract from the 
preface of a book of Arabic poems, it may be as well to 
mention that all the Arabic and Persian books of arith- 
metic ascribe the invention to the Indians . The fol- 
lowing is an extract from a Persian treatise of arithmetic 
in my possession : — 

“ The Indian sages, wishing to express numbers con- 
“ veniently, invented these nine figures 
<e The first figure on the right hand they made stand for 
“ units, the second for tens, the third for hundreds, the 
u fourth for thousands. Thus, after the third rank, the 
“ next following is units of thousands, the second tens 
€t of thousands, the third hundreds of thousands, and so 
u on. Every figure therefore in the first rank is the 
u number of units it expresses ; every figure in the se- 
u cond the number of tens which the tigufe expresses, 
“ in the third the number of hundreds, and so on. 
“ When in any rank a figure is wanting, write a cipher 
“ like a small circle 0 to preserve the rank. Thus ten 
“ is written* 10 ; a hundred 100; five thousand and 
u twenty-five 5025.” 

Of the Indian Algebra in its full extent the Arabians 
seem to have been ignorant ; but it is likely they had 
their Algebra from the same source as their Arithmetic. 
The Arabian and Persian treatises on Algebra, like the 
old European ones, begin w ith the Arithmetic, called in 
those treatises the Arithmetic of the Indians, and have a 
second part on Algebra ; but no notice is taken of the 
latter. Most likely their Algebra, being numeral, was 
considered by the authors as. part of Arithmetic. 

Though part only of the Khuldsat-ul-Hisdb is about 
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Algebra, the rest, relating to Arithmetic andMensuration, 
must be thought not wholly unconnected with the subject. 
It is to be hoped. that ere long we shall have either 
translations from the Sanscrit of the Bija Ganita and 
Lilawati , or perfect accounts from the originals; and 
that other ancient Hindu books of Algebra will be found, 
and made known to the world. But, as there is no 
immediate prospect of these desiderata being realized, 
the translations into Persian will be found well de- 
serving of attention. Only let them be examined without 
prejudice. 

There are principles which will safely lead to a dis- 
tinction of what is interpolated from what -is original ; 
and it is the neglect of these principles, and not any fair 
examination of the translations, that may lead to error. 



IV. 


An Account of the Funeral Ceremonies of a Furman 
Priest . 


COMMUNICATED 

By Wm. CAREY, D. D. 


THE manner in which different nations dispose 
of their dead is one of those circumstances which have 
been thought worthy of peculiar notice by all who have 
studied the history of man, as it is in most instances con- 
nected with the idea which they entertain respecting a 
future state. 

Those nations, who believe in the doctrine of the re- 
surrection, practise inhumation. The Hindoos and other 
tiations who believe the doctrine of the metempsychosis, 
and consider fire as the element which purifies all things, 
usually burn their dead, with a variety of ceremonies 
suited to those religious notions which are peculiar to the 
different sects. The inhabitants of Thibet , differing from 
most other nations, either totally neglect the bodies of 
their dead, or treat them in a manner which to us appears 
highly barbarous. 

The Furmans burn their dead like the Hindoos , 
though with a great difference in the method and the at- 
tendant ceremonies. With them, the wood of the coffin 
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(which is made larger and stronger than with us) is nearly 
all the fuel used to consume the bodies of the common 
people. The priests, or Poongees , are, like them, burnt 
by the wood of their own coffins ; but the fire is commu- 
nicated by means of rockets. As this is a very singular 
practice, and has not been noticed "by any writer which I 
have met with, I take the liberty to communicate to the 
Asiatick Society the following account of the funeral 
ceremonies of a Poongee or Burman priest, as communi- 
cated by my son, Mr. Felix Carey, who resides at 
Rangoon , and was an eye-witness thereto. 

“ The man whose funeral ceremonies I am going to 
describe died about two years ago. After the death of 
a Poongee, the body is embalmed in the following manner : 
First, the intestines are taken out; after which the body 
is filled with spices of different kinds, and the opening 
sewed up. A layer of wax is then laid all over the body, 
so as to prevent the admission of air ; upon that is put a 
layer composed of lac and some other ingredients, and 
the whole covered over with leaf-gold. The body of this 
person was stretched out at full length, with the arms 
laid over the breast. When one of these people dies, the 
body is thus prepared at the house where he died. After 
about twelve months the corpse is removed to a house 
built for that purpose, where it is kept a year or two 
longer, till the Poongees order it to be burnt. At one of 
these places I saw the body of this man, about a month 
before it was taken out for the purpose of being de- 
stroyed. It was then placed upon a stage, which was in 
a house made like one of their Kuims *, rising in a co- 
nical form, and about thirty feet, in height. The stage 


* This is the name of the buildings occupied by the Burman priests? 
who live in societies subject to the chief of the Kuim y who is distinguished 
by his age or learning. The Kuims are a sort of colleges, where in- 
struction is given to any one who wishes for it ; but the members arc 
subject to a discipline not very different from that of a monastery. 
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was made of bamboos and wood, and the house which 
contained it was covered with paper, and overlaid with 
leaf-gold. By the side of this stage lay the coffin in which 
the body was to be carried out ; this also was overlaid 
with gold, and ornamented with several figures, designed 
to represent death in a variety of forms. In the court- 
. yard two large four-wheeled carriages were preparing, 
one to carry the coffin, and the other the stage with its 
apparatus. The carriage in which the corpse was to be 
drawn had another stage built upon it, similar to the 
one in the house, only it was larger, and fixed upon an 
elephant, made in a kneeling posture. 

When the time for the ceremony approached, the 
principal people of every street were commanded each 
to prepare a rocket, and an image (the shape of some 
animal), to which the rocket was to be fixed. Besides 
these large rockets, a great number of smaller ones were 
also prepared, as well as other fireworks. The Burman 
new year began either on the 13th or 14th of April (I 
do not exactly remember which), when the festival cele- 
brated by sprinkling of water commenced, which would 
have continued six or seven days, had not the viceroy 
put a stop to it, to admit of the burning of this Telapoy. 
On the 17th, the figures to which the rockets were to 
be fastened were drawn in procession round the town ; 
and from this day to the end of the ceremony, all the 
people of the town and its vicinity, both male and female, 
were compelled to assist. The figures were drawn in 
procession, one after another, in the following order : 
First, six or eight flags were carried; these were followed 
by a number of dancing boys and girls ; then the car- 
riages with the figures, some drawn by boys, and others 
by bullocks, followed ; and after them went a number of 
young women, dancing and singing, with an older woman 
between each row, to keep them in order. Womeft 
were never known to attend such processions before, but 
this was done in consequence of a particular order from 



OF A BURMAN PRIEST. 


189 


the viceroy. On this occasion even the wives and 
daughters of the principal officers of government were 
obliged to dance, some with umbrellas held over them, 
and others under an awning large enough to shade forty 
or fifty persons, and supported by six or eight men ; last 
of all followed the men in like manner, singing, clapping 
their hands, and dancing, with two men between each 
row to keep them in order. 

The people of each street attended their own carriages, 
and in this manner proceeded round the town, one com- 
pany after another. The figures were very large, much 
larger than the animals they were intended to represent. 
Some of them were representations of buffaloes, others 
of bulls, lions, bears, elephants, horses, or men. There 
were not less than thirty, of a very large size, about 
thirty feet in height, and a great number of smaller ones. 

The next day was spent in drawing the body of the 
Poongee in his carriage, backwards and forwards, or 
rather in pulling against each other. All the people, 
being divided into two parties, drew the corpse, from 
the place where it formerly was, to an extensive valley, 
near the hill where it was to be burnt. In the front of 
the valley the viceroy had a temporary house erected, 
from which he could view the whole show. Four cables 
were fastened to the axletree of the carriage, two each 
way ; these were held by the people, who every now and 
then uttered a loud shout, and pulled both ways at the 
same time. That day neither party gained any ad- 
vantage over the other, till near evening, when one of 
the cables broke, and the opposite party gained the 
victory. 

The following day they discharged the large rockets. 
Early in ‘the morning they carried all the figures and their 
rockets from the town, and each of these figures was 
fixed upon a carriage of four wheels, and the rockets were 
Secured, by rattan loops, to strong ropes, which passed 
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between the feet of the animal, so that, when discharged, 
they, sliding on the ropes, ran along the ground. Some 
of these rockets were from seven to eight feet in length, 
and from three to four in circumference, made of strong 
timber, and secured by iron hoops, and rattan lashings. 
The last of them, when discharged, ran over a boy of 
ten or twelve years old, who died in a few minutes ; 
three or four grown-up persons were also much hurt. 
Towards evening a great number of fireworks were dis- 
charged, which made a very fine appearance. 

The next day was the time appointed for blowing up 
the corpse. On this occasion, a quarrel arose between 
the two parties who had pulled the former day, the party 
which had been unsuccessful insisting that the cables had 
been cut, and not broken, by the opposite party ; they 
therefore presented a petition to the viceroy, requesting 
that they might have another trial at pulling. This was 
granted ; upon which, having procured four new European 
cables from the ships in the harbour, they recommenced 
their trial of strength ; however, the 'party which had 
been victorious before won again, and broke the cables 
of the other. The unsuccessful party was not yet sa- 
tisfied, but insisted on another trial of strength the fol- 
lowing day. That day neither party obtained the vic- 
tory, upon which the viceroy issued an order to stop the 
contest, and to burn the Telapoy the next day, which was 
accordingly done. 

That day the corpse was burnt in a temporary house, 
erected for that purpose, in the shape of a Kuim y with 
a stage in it upon which the coffin was set to be burnt. 
This was performed with small rockets, fixed upon ropes 
with rings of rattan, so as to slide along them, from the 
top of a hill, to the coffin, which was placed on the top 
of another hill. The rockets, being discharged, slided 
along the ropes, over the intermediate valley, to the coffin, 
which was set on fire by them, and, with its contents, 
quickly consumed. 



V. 


An Account of Observations taken at the Observatory 
near Fort St. George , in the East Indies , for deter- 
mining the Obliquity of the Ecliptic , in the Months 
of December , 1809, June and December , 1810. 


By Captain JOHN WARREN, 

Of His Majesty’s 33(1 Regiment of Foot. 


1 . Although the diminution of the obliquity 

of the ecliptic be a question of a general nature, and in 
that respect not immediately within the scope of the re- 
searches of the Asiatick Society; yet if we advert to the 
opinion of a celebrated mathematician*, “ that it is only 
“ within the torrid zone, and near to the equator, that 
“ the obliquity of the ecliptic can be observed with great 
“ precision,” the subject may be deemed to fall within 
their province, and to be deserving of their attention. 


2. No observation of this kind has been, I believe, 
made in India (or at least given to the public) since Mr. Le 
Gentil visited Pondicherry, in the years 1768-9. 
Nor do I think that any instrument of sufficient power 
for that purpose had reached this country until the go- 
vernment of Fort St. George were pleased to purchase 
and intrust to my hands a circular instrument made by, 
Cary, in the year 1807 ; which, being used with proper 


* Vide Bqv^aen's Figure de la Terre, page 230* 
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attention, and some degree of skill*, proved perfectly 
adequate to .the purpose. This will appear from the 
consistency and regularity of the observations and results 
which form the subject of this paper. 

3. This instrument, being intended for astronomical 
and geographical observations in all cases where angular 
distances may be the object, is on that account somewhat 
complex. But I shall confine my description to its means 
and powers for taking altitudes. 

4. The vertical circle is 1 8 inches in diameter, and 
is divided in a masterly manner on the limb to fifteen 
minutes. In order to read the intermediate parts there 
are two microscopes, fixed horizontally on Brachice , 
consisting of a horizontal and an oblique ladder-bar, 
meeting at an angle somewhat acute, to where the mi- 
croscope is suspended, the other ends being screwed 
against the conic pillar which supports the axis of the 
circle on that side. 

5. This mode of suspending the microscope (though 
perhaps sufficient for northern countries) is rather de- 
fective for tropical climates ; for, after using this instru- 
ment upwards of ten months, I perceived the absolute 
impossibility of trusting to the level alone for very fine 
observations, and saw the necessity of a constant reference 
to a horizontal mark, placed at a convenient distance, for 
accurate results. This irregularity compelled me to 
reject the solstitial observations which I hacj^ taken in 
December, 1808, and June, 1809, and is to be accounted 
for from the great expansion to which the intense heat 
of these climates subjects every kind of metal. It is 
true that this cannot be supposed to affect’ the adjustment 
‘within the limits of an observation ; but I never observed 

twice at the distance of an hour without having occasion 
to alter by some seconds the micrometers, when set to 
the horizontal mark. 
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6. The microscopes which read on opposite points 
of the circle are of the usual construction, and contain mi- 
crometers, the heads of which are divided to 2" of a degree, 
and by estimation read to one. The wires inside act as 
in all such instruments, one as a fixed, the other as a 
moveable wire. 

7. -There is but one level, which answers for all ad- 
justments. It is suspended on two short arms, projecting 
from the horizontal axis of the circle, and is exquisitely 
sensible; the tube hangs freely, so that the air-bubble 
remains upw ards, whatever be the position of the circle. 
This level is supplied with the proper adjusting screws, 
and perfectly competent for its purpose, subject to the 
checks to which I had recourse. 

8. The error of centring is very trifling, and is va- 
riable. I never observed it at its maximum to exceed 
3". The error of collimation has frequently varied from 
accidents, or other causes; but since I referred to an 
horizontal mark this became of no sort of importance, 
because, previous to every observation, the moveable 
wires were always set at zero against the mark. The 
thickness of the wire in the focus of the telescope (which 
subtends nearly 6") is considered in the altitudes*, by 
observations of opposite limbs. 

9. The successive observations w r ere taken as is usual, 
with the limb of the circle facing alternately east and 
west; and latterly care was taken, that, previous to letting 
the light in, it should be equally heated, which was done 
by inverting it from the position it was in during the 
morning, a short time before the sun’s passage over the 
meridian. 


* In place of wires, a large spider's web, found in numbers in the 
Coorg country, is made use of. It is exquisitely delicate : it is perhaps 
extraordinary, that it should have been found, on a great number of 
observations, to subtend so considerable a quantity. 

0 
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10. Immediately before observing I set the micro- 
meters at zero , the horizontal wire being on the mark; 
and immediately after taking the altitude I renewed the 
operation. Between these two readings there seldom was 
a difference above 2". The mean was always registered. 

11. The instrument is placed on the centre granite 
pillar in the observatory, and is in every respect perfectly 
fixed and steady. The temperature was always noticed 
at the time of observation, with a view to the refraction, 
which was computed (without reference to the tables) 
from Bradley’s Formula , and with the constant 
quantities given in my paper on the declination of stars, 
published in the Xlth Vol. of the Asiatick Researches. 
The sun’s declination used for the reductions, and also 
for the latitudes, was invariably interpolated for the exact 
moment, from the tables given in the Ephemerides. 
The parallax was taken for the month, and day, from 
Bradley’s tables, given in Callet’s Logarithms . 

12. The Brahmin assistant, Sanevasa-chairy, 
always observed the transit of the sun whilst I w as taking 
its meridional altitude, which formed also a powerful 
check against any irregularity which might have crept 
in from the instrument being disturbed from the meri- 
dian when I elevated the telescope. How far these pre- 
cautions have succeeded will best be shewn by what 
follows. 


PARTICULARS OF OBSERVATIONS . 

13. I stated above, that, from want of sufficient 
knowledge of my instrument, I had been under the ne- 
cessity of rejecting the solstitial obvervations which I 
had taken in December, 3808, and June, 1809; these 
receding rather too wide, for deducing from them the 
obliquity of the ecliptic. It was only in December fol- 



OF THE ECLIPTIC. 


195 


lowing that I obtained sufficient checks over the irregularities 
I have noticed, for relying on the powers of my instrument. 
But then the weather proved generally unfavourable, and I 
obtained but a few unobjectionable observations, two of 
which only were sufficiently near the solstice for the pre- 
sent purpose, and on which alone I would not have trusted 
the fate of the present paper, though the mean result agrees 
within ( 2 " of all subsequent sets. 


14. Observations of the sun’s altitude in December, 1 809* 


20 th. 

Obs’d Altitude of 0's bower Limb, 53 13 14.8S 
Refraction . — 35.30 

23d. 

53 12 38.30 
— 35.50 

Parallax 

53 12 39-58 
.... + 5.12 

53 12 2.80 
-f 5.12 

0 ’s Semidiameter 

53 12 44.70 
.... + 16 17.40 

53 12 7-92 

+ 16 17-60 

Cor’d Altitude 0 ’s Centre .... 

.... 53 29 2.10 

90 

53 28 25.52 
90 

Zenith Distance 

.... 36 30 57.90 

36 31 34.48 



II. M. 


The sun entered b 3 on the 21st of December, at 16 38, 
to which instant the above xenith distances are to be 
reduced, by interpolating for the maximum of the decli- 
nations given in the ephemerides for the 19th, 20th, 21st, 
and 22d, and comparing this quantity* with the declination 

* Maximum of Declination on 2 1 st, 23 2 7 43.1 36 23 27 43.136 


Declination on 20th 23 26 50.600 23 2 7 26.640 

Differences , 52.536 16.496 
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due to the 20th and 23d at noon, Madras time, or 19th 

*• / * 

and 22d, J 8 38 46 Greenwich time. 

15. Observations of the sun’s altitude in June, 1810. 

17 th 22d. 26 th. 


S's j 


Obs’d Altitude of 0's 
Lower Limb . . 
Refraction 

Parallax 

©’s Semidiameter. 


1 79 

25 

41.25 

79 

20 

44.09 

79 

24 

15-99 

— 


8.55 

— 


8.70 

— 


8.58 

79 

25 

32.70 

79 

20 

35.39 

79 

24 

7-41 

+ 


1.42 

+ 


1.55 

+ 


1.54 

79 

25 

34.12 

79 

20 

36.94 

79 

24 

8.95 

+ 

15 

46.10 

+ 

15 

45.90 

+ 

15 

45.60 

79 

41 

20.22 

79 

36 

22.84 

79 

39 

54.55 

90 



90 



90 



10 

18 

39.78 

10 

23 

37.16 

10 

20 

5.45 


H. M. 

The © entered 22 on the 21st of June, at 15 54, 
Greenwich time, therefore proceeding as above we have* 


Zenith Distances 

10 

18 

39-78 

10 

23 

37.16 

10 

20 

5.45 

Reduction 


4 

55.92 



0.16 


3 

30.0/ 

Observations reduced to 2 I s * 

10 

23 

35.70 

10 

23 

37.32 

10 

23 

35.22 








10 

23 

37.32 








10 

23 

35.70 

Mean Zenith ' 

Distance reduced to 

the 

21st.. 

10 

23 

36.186 

* Maximum of Declination 

23 

27 

42.44 

23 

27 

42.44 

23 

27 

42.44 

Declinations 

23 

22 

46.52 

23 

27 

42.28 

23 

24 

12.37 


0.16 


Differences 


4 55..92 


3 30.0 7 
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1 6. Observations of the sun’s altitude in December, 1810. 


Obs'd Altitude Q’s Up- 
per Limb 

Retraction 




53 

45 

32.63 

53 

44 

45.08 

53 

11 

51.10 

Parallax 

+ 


4.90 

+ 


4.90 

+ 


5.02 


53 

45 

37-53 

53 

44 

49-98 

53 

11 

56.12 

O's Semidiameter ...... 

— 

16 

17.45 

— 

16 

17-50 

+ 

16 

17-55 

Cor'd Altitude O’s Centre 

53 

29 

20.08 

53 

28 

32.48 

53 

28 

13.67 


90 



90 



90 



Zenith Distance 

36 

30 

39,92 

36 

31 

27-52 

36 

31 

46.33 


H. M. 

The o entered on the 21st of December, at 32 31, 
Greenwich time ; therefore, repeating the preceding process, 
we have* 

20th. 21st. 22d. 

Zenith Distance 36 30 39-92 36 31 27-52 36 31 46.33 

Reduction 1 6.05 0 19-10 0.48 


36 31 45.97 31 31 46.62 36 31 46.81 
36 31 46.62 
36 31 45.97 


Mean Zenith Distance reduced to the 21st , . 36 31 46.466 


* Maximum of Declination, 23 27 41.92 23 27 41.92 23 27 41 $2 


Declinations 23 26 35.87 23 27 22.82 23 27 41.44 

Differences 1 6.05 19.10 0.48 
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17 . We now proceed to deduce the apparent obliquity 
of the ecliptic from what precedes. 


Zenith Distance, 21st of December, 1809 3(j 31 50.42 

- ■ — ■ ■■ 21st of June, 1810 10 23 36.11 

Distance of Tropics 46 55 26.53 

Half sum, or apparent Obliquity...... 23 27 43.26 

Solar Nutation* + 51 

Obliquity for the middle of 1810 23 27 44.17 

Zenith Distance, 21st of June, 1810 10 23 S6.ll 

- 21st of December, 1810 36 31 46.28 

Distance of Tropics 46 55 22.39 

Half sum, or apparent Obliquity 23 27 41.19 

Solar Nutation + 31 

Obliquity for the beginning of 181 1 23 27 41.70 

Obliquity for July 1st, 1810, N.A. . ...... 23 2 7 42.12 

— — by Observation 23 27 44.17 

Difference + 2.05 

Obliquity for January 1st, 1811, N. A 23 27 41.48 

— by Observation. 23 27 42.10 

Difference -f 0.28 


* For the solar nutation we have the following formula. Let the sun's 
longitude z: L. The solar precession z: P. The obliquity of ecliptic z: 
Obi. N z: the nutation. Then, 

,N=Sin.* L x >l . n - S x ?«Sin. J L x • * 3".628=Sin. J Lx l", nearly, 

and when Lz: 90 n > then Sin. 3 zz 1, and N z: 1" nearly. Doctor Vince 
makes it 1" in the winter, and 0 in the summer solstice, the mean of 
which is 51 /v . 
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18. As the mean obliquity of the ecliptic, and the 
quantities of its diminution, can only be deduced with 
accuracy from a great number of observations of the ap- 
parent obliquity taken at different times and places, and 
at considerable intervals, I shall not detain the reader 
with this last reduction, but present this paper to astro- 
nomers in Europe , as an ingredient which may be com- 
bined with others, for the resolution of this important 
problem ; being at the same time in hopes, that the ad- 
vantage which 1 have had of observing between the tro- 
pics may balance the inaccuracies which (notwithstanding 
the utmost care in taking the altitudes) may have crept 
into my observations. 


Of the Latitude of the Madras Observatory , deduced 
from 100 Observations of the Suns Meridional 

Altitude. 

19. These observations are given in the tables at the 
end, with the respective elements which have served for 
obtaining the latitude. The mean limit of the results is 
6". The power of the instrument may therefore be 
taken at 3" on each side of the mean, and any observation 
diverging by more than double that quantity on either 
side (6") may justly be rejected as affected by some 
error independent of the instrument. Tins I have done 
in the course of the present series. 

20. It will appear remarkable, that the mean lati- 
tude derived from 100 unobjectionable observations (48 
of which were taken w ? hen the sun was either on or near 
the zenith) should give the latitude of the observatory by 
7" 43"' less than the stars. This difference is further 
confirmed by 76 observations of the sun, taken with the 
zenith sector at different times at the observatory. What 
follows will shew the comparison. 
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! 5 6 Observations within 8° of) n . r 0Q 

the Zenith, in 1803 \ 

20 Observations of do. very 10 . . OA 

nearthe Zenith, in 1807 13 4 4 ' 2 

100 Observations, the details 

With Cary's Circle. of which arc given in ta- 13 4 6.43 

( bles I., IL, III., and IV. 


Mean, by 1 76 observations .... 

13 4 5.30 

C Latitude by 500 observations of ' 


With the Z. Sector.-? 52 Stars, within 8° of the { 

13 4 13.17 

( Zenith 


Difference 

7-46 


21. Mr. Le Gentil, who observed the obliquity of 
the ecliptic at Pondicherry, in the year 1769, remarks, 
that his observations of the pole star gave the latitude by 
5" AS'" less than the sun, which he considers as a proof 
of the correctness of the elements he has used in the re- 
duction of his observations. With due deference to the 
ingenuity of so eminent an astronomer, I beg to observe 
that the pole star, which is so little elevated under the 
parallel of Pondicherry , was not a lit object of compa- 
rison, on account of the great refraction due to it at 10° 
and 1 3°, altitude*. I shall propose Regulns in preference, 
which is on the sun’s path, and, being only 9° 14/ north 
of the zenith of the observatory, is not subject to any 
sensible error of refraction. 

22. Now it will appear by table 1, of my paper 
above quoted, that Regulus gave 13° 4' 13 // .434 for the 


* I have taken 14 altitudes at the superior transit of the pole star, 
with Cary's circle, the limits of which are 8".6 ; that is, the extremes 
4 .3 from the mean. The mean superior altitude was observed 
14° 51' 36 . 826, which, by using Bradley’s refraction (3' 32". 274), 
gives the latitude 13° 4' 7 -33'". This result is perfectly consistent 
with the present observations. But as I had no observation of the 
inferior altitude, and as I did not refer at that period to a horizontal 
mark, 1 omit for the present giving the particulars relating to it, though 
I believe the results cannot be far removed from the truth. 
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latitude of the observatory; and, by the present, that 48 
observations of the sun, when near the zenith, brought 
out 13 4' 6 // .4S4. Hence the difference is 6".95 ; not 
far different from Mr. Le Gentiles quantity, hut with 
a contrary sign, so that we differ in this respect by 12 ; 
but in the far more important object of the obliquity, it 
will appear that we agree as near as could be expected. 

23. On the probable cause why the sun should so 
constantly give a lower latitude than the stars, I can only 
repeat what I have said formerly in the paper above re- 
ferred to, namely, that, from allowing too much for the 
effects of refraction, astronomers in Europe assign 
probably too great a zenith distance to the sun, by which 
excess they place their zenith too far from the ecliptic, a 
circumstance which tends necessarily to depress the results 
of observations of the sun, taken in low latitudes. 

JOHN WARREN. 

Honourable Company’s Observatory, ) 

1st of February, 1811. $ 


Errata in the Paper on the Declination of Stars , pub- 
lished in the Xlth Volume of the Asiatick Researches. 
Table Vth , 3d Column , correspojuling Latitudes . 


0 N .for 18 4 2.207 read 13 4 2.879 

O S . for 13 4 4.499 read 13 4 5.403 

Column 4th. for 13 4 3.323 read 13 4 4.181 

THESE differences arise from the latitudes having 

been reduced, without interpolating the sun’s declination 
for the respective days ; which has been done in the 
present correction. This alteration, however, affects 
nothing of what I have said in the 26th article of the 
paper, because I only considered the observed zenith 
distances, and not the latitudes. 



TABLE I. 

Contaimngthe observed Altitudes of the Sun, when near the Zenith of the Madras Observatory, in the Years 1809 and 18 10. 
Twelve Observations of the Sun, in April and May, 1809- 
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•entring. 



Twelve Observations of the Sun, in August, 1809- 
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Error of collimation, 18' 32 ". 66 i». 

Affected of the error ot centring. 



Twelve Observations of the Sun, in April and May, 1810 . 
Article III. 
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Error of collimation, i*.oos. Mean 




Twelve Observations of the Sun, in August and September, 1810 . 
Article IV . 
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Error of collimation, 













TABLE II. 

Containing Observations of the Suns Altitude , when near the Solstices . 
Ten Observations of the Sun, in June, 1810 . 
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Error of collimation, 0 ,/ .42. Mean 13 4 6.575 




Ten Observations of the Sun, in December, 1810, and January, 1811. 
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Mean latitude, in June, 1810» • • • *3 * 6.575 

Error of collimation, 1 ''.307. Mean 13 4 6.780 



Containing the Observed Altitudes of the Sun, -a lien on or near the Equator , in the Year 1S10. 
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Mean latitude. 



TABLE IV. 
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TABLES IV. Continued. 
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On the Notions of the Hindu Astronomers , concerning 
the Precession of the Equinoxes and Motions of the 
Planets . 


By II. T. COLEBROOKE, Esq. 


In an essay on the Indian and Arabian divisions of 
the Zodiac, inserted in the Ninth Volume of the Asiaticlc 
Researches, I adverted to a passage of Bha'scara, on 
the precession of the equinoxes, and intimated an 
intention of further noticing this subject in a separate 
essay*. The passage, which I had then in view, occurs 
in Biia'scara’s description of the armillary sphere f. 
It appears to me deserving of distinct examination for 
the information which it contains, the difficulties which 
it presents, and the variety of topicks which it suggests. 
I shall here quote the original, and add a verbal translation, 

R yc|<ch| PrH H 4 ^TRTrT:?Ul>d 

'« t\9 n 

W <^Cj A : H U H 


\\ rTJ W :^rd^T *KrTT ? f 

‘ H r 


* As. lies. vol. 9, P- 353. 
t Gol&d’hy&ya, C. O'. V. 17 and 18. 


p 2 
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cl The intersection of the ecliptic and equinoctial 
“ circles is the crdntipdta , or intersecting point of the 
lC sun’s path. Its revolutions, as declared on the autho- 
il rity of Surya ( Saurbctah) , are letrograde three 
“ myriads in a calpa. This is the same with the 
“ motion of the solstice, as affirmed by Munj a'la, and 
“ others. But, according to their doctrine, its revolutions 
“ are 199,669 in a calpa! 1 

This is the very passage to which the commentator 
on the Surya sidd'hduta , cited by Mr. Davis*, alludes, 
where he says “ the meaning of Bhascara a'cha'rya 
“ was not that Su'rya [in the Surya siddhdnta] gave 
<c 30,000 as the revolutions of the places of the colures, 
“ in a calpa; the name he used being Saura not Surya , 
“ and applied to some other book/’ 

It is certainly true, as here observed by this commen- 
tator, that Biia'scara’s quotation does not agree with 
the text of the Surya siddhdnta , which, expresses, 
“ The circle of the asterisms moves eastward thirty 
“ scores in a yaga. Multiplying the number of elapsed 
4 ‘ days by that, and dividing by the terrestrial days 
“ [which compose the cycle], the quantity obtained is 
“ an arc, which, multiplied by three, and divided by tenf, 
“ gives degrees (am' a), termed ay ana [or the place of 
“ the colure.]” 





* As. Res. vol. 2, p. 267 . 
t Ratio of 27° to 90°. 
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Here the number of revolutions is 600 in a yuga , 
answering to 600,000 in a calpa ; and not, as stated by 
Bha'scara, 30,000. But the commentator’s mode of 
reconciling the contradiction, by supposing a different 
book from the Surya sidd'hdnta to have been intended, 
is incompatible with Bhascara’s own explanation of 
his text, in the Vdsandbhdshya , containing annotations 
by himself on his own treatise. He there says, in ex- 
press words, “ The revolutions of the intersecting point 
“ of the sun’s path are stated in the Surya sidd'hdnta as 
“ amounting to 30,000 in a calpa 

: U 

His commentator, MunJsVara, has therefore re- 
course to other expedients for reconciling the contradiction 
between Biia'scara’s quotation and the text of the Surya 
sidd'hdnta. Some, he observes, have proposed to read 
niyuta , ‘‘ a hundred thousand/’ for ayuta, “ amyriadf.” 
Others have supposed the calpa to be a twentieth part 
only of the period usually so denominated. The com- 
mentator further suggests the resolution of the term 
vyastdh y translated u retrograde,” into vi for vinsdti , 
“ twenty,” and astdh, which he makes to signify “ multi- 



* Bha'scara's Vdsand Bhdshya on the astronomy and sphericks of 
his Sidd’hdnta siromani. This volume of annotations is commented, 
with the Siromani y by Niusinha in the Vdsand Vdrtica , as proceeding 
from the same writer ; and is expressly acknowledged to be a work of 
the author of the text (as it actually purports) by the Scholiast Mu- 
nis' war a, in this very place, where he is eijideavouring to support his 
own interpretation of the text against the apparent and natural sense 
of a passage in the author's notes. 

t He alludes either to the Vdsand vdrtica , in which that emendation 
of the text js actually suggested by the annotator Nrisinha, or to 
some earlier commentary, in which the same conjectural emendatipn 
may have been originally proposed. 
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plied,” and expounds the phrase “ thirty thousand mul- 
tiplied by twenty/ 5 But, dissatisfied with this, and with 
another exposition, by which trayam , “ three,” is con- 
strued into “ sixty, 55 he gives the preference to an 
equally strained interpretation, which divides the sentence 
into two members : “Its revolutions are declared by 
“ Su'rya, and [according to a different authority] are 
u retrograde three myriads in a calpa” 

However unsatisfactory these explanations of the text 
may be, they prove the concurrence of the commentators 
of both works in the received interpretation of the very 
obscure passage of the Surya sidcfhdnla , which is the 
subject of their discussion. That interpretation is sup- 
ported by corresponding passages of the Soma sidd'hanta , 
Laghu Vasishtha , and Sacalya-sanhitd , in which the 
number of six hundred revolutions is explicitly stated * : 
as well as by other quotations, which clearly demonstrate, 
that a libration of the equinoxes, at the rate of six hun- 
dred in a yaga , was there meant. For, in all the 
passages quoted, the revolution, as it is termed, of the 
equinoctial points, consists in a libration of them within 
the limits of twenty-seven degrees east, and as many 
west, of the beginnings of Aries and Libra ; and that such 


1%rPT?TST?r '11 Sacalyasanhitd. 


v n rRrnr 


JT 



Sbmasidd' hanta. 


1 . 286 — 291 . 




H La- 

ghuvasisht'ha Sidd'hanta, cited by D.vda Biu'i and 
Nr>sinha, on the Surya sidd'hanta. 
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is the meaning conveyed in the text of the Surya sidcT- 
hanta is distinctly shown by the commentator cited by 
Mr. Davis*, as well as by the other commentators on 
that work. 

The same doctrine is taught in the Paras ara-sidd , - 
hanta , as quoted by MunIswara ; and if we may rely 
on the authority of a quotation by this author from the 
works of A'iiyabhat't'a, it was also maintained by that 
ancient astronomer: but, according to the first-mentioned 
treatise, the number of librations amounts to 581,709, 
and, according to the latter, 578,159, in a calpa, instead 
of 600,000; and A'ryabhat'ta has stated the limits 
of the libration at 24° instead of 27° f* 

Bii'ascara himself, adopting the doctrine for which 
he quotes the authority of Munjala, in the passage 
above cit&d, mentions a complete revolution of the places 
of the colures through the twelve signs of the Zodiack at 

n in mi v vi 

the rate of 59 54 2 31 12 per annum, or 199,669 com- 
plete revolutions in a calpa. Having computed upon 
the same principle the quantity of the precession in his 

n hi mi v 

own time at 91,189 0 10 54 35 23 55 40 48, he thence, 
for the sake of facility in calculation, assumes in his 
practical treatise, named Caran'a Cutiihala, the actual 
precession in whole numbers at eleven degrees, and 


* As Res. 2. p. 267. The commentator is Nrisinha* 

t 

A'ryabhat't'a, in the A'ry&slitas'ata , quoted by Munis'wara. 
It is especially necessary to distinguish the particular work of this 
author, to which reference is made : for Braiimegutta reproaches 
him for his inconsistency in affirming revolutions of the nodes in the 
A'ry&ahtas'ata , which he denied in the Dasagitaca. It is therefore 
probable that the libration of the equinoxes (considered as nodes), for 
which the first-mentioned work is quoted, may not be stated in the other. 
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allows the annual motion to be taken at one minute’ - 
The time for which this computation was made is the 
same with the epocha of the Caran'a Cuiuhala t ; which 
is the year 1105 Saca J, thirty-three years after the 
Sir oman' i was completed §. 

Bhabcara’s authority, supporting thatof Munja'la, 
and countenanced by Vishnu' Chandra’s ||, has not 
availed with Indian astronomers. Even his commen- 
tator, Munis war a, rejects the notion of a complete 
revolution ; and, in his own treatise, entitled Sidd’hanta 
Sdrvabhauma , asserts the doctrine of libration, and 
attempts to refute the other opinion, not indeed by 
argument, but in deference to the Surya siddhdnta , and 
other authorities to which it is opposed. Upon the same 
ground, Camat.aV.ara, in the Siddihanta tatwaviveca, 
says, “ The degrees of the colures, as stated by 
“ Munja la, and taught in the Siromarti, contrary to 
<c what is declared by Arc a (Surya) and others, from 
“ not rightly understanding what was by them declared. 


* Munis wara, in his commentary on the S'iroman'L 
fThe Grahal/ig’hava , written in 1442 S'aca , deducts 444 from the 
expired years of the S'aca, and divides by 60 ; reckoning the precession 
at a minute a year. This agrees nearly with the Caran'a Cytakala : 
for, if the same number (444) be deducted from the years expired 
(1105 S'aca) ; the remainder gives but one minute above 11°, the 
quantity there assumed by Bha'scaua. 

Ra maciiandra, who in the Chlmirriaya states the quantity of 
precession as amounting to 12°, and reckons the precession at a 
minute of a degree a year, seems also to have followed the same 
authority. He may therefore have written about sixty years subse- 
quent to the date of the Caran'a Qutuhala ; or S'aca 1 105. This 
ascertainment of die age of Ra'maciiandra a'cha'rya is a step 
towards investigating the age of writers in other branches of science, 
who have quoted this author or who are cited by him. They are 
numerous. 

X Faizi ; in his translation of Bhdscara's Lildvati . 

$ For it was finished when the author was thirty-six years of age ^ 
£nd he was born in 1036 S'aca, as he informs us. 

■ || Sep next page. 
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tf< must be rejected by the wise. 3 ’ He certainly here 
expresses the prevalent opinion of the Hindu astro- 
nomers, which is decidedly in favour of a libration of the 
places of the colures. 

Besides Munja'ua mentioned by Bha'scara, the 
only other ancient author, whose name I find quoted for 
a complete revolution of the equinoctial and solstitial 
points, is Vishnu Chandra*, from whose works a 
passage is cited by Pr'it’hu'dacaswa'mi, declaratory 
of a solstitial yugct) or period of the ayana. The text is 
corrupt in respect of the lowest digits of the number ; 
and, having found no other quotation of it, I shall not 
attempt to state the period from a conjectural emen- 
dation of this passage. 

It is necessary to observe, that some of the ancient 
writers on astronomy have not admitted a periodical 
motion of the equinoxes. This is adverted to by 
Bha'scara himself f, who instances Brahmegupta. 
The reason of that omission or denial is supposed by 
Bha'scara:): to have been the inconsiderable quantity 
of the deviation or precession, not then remarkable, and 
consequently unheeded by Brahmegupta; since whose 
time it is become sensible, and therefore it is now taken 
into account ||; Bhascara next inquires “ why Brah- 


* Author of the Vasiskt’ha-Sidd’kdnta , a distinct work from the 
Laghu-vasisht’ha cited by Da'da'bha'i, and (under the title of 
Vasishfha -Sidd’hdnta) by Nrisiniia. 
t In the Vdsand bhdshya. 

X Ibid. 



Wf: STrfeqf |^J| ft Tfrfo&m tl . 
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megupta and the rest did not nevertheless state it 
on the strength of authority, since it had been declared 
in the Saar a sMhdnta ; in like manner as the numbers 
of revolutions, the periphery of epicycles, &c. * ?” He 
replies, “ In mathematical science holy tradition is au- 
thority, so far only as it agrees with demonstration.” He 
goes on to say, “ Such motion as results from the assigned 
revolutions, by which places being calculated agree with 
those which are observed, must be admitted, whether 
taught by a holy sage or by a temporal teacher. If then 
the same places are deducible from other revolutions, 
which of the assigned motions is the true one ? The 
answer is, whichever agrees with present observation 
must be admitted. But if in process of time the diffe- 
rence become great, then men of genius, like Bra h me- 
gupta, will arise, who will acknowledge such motions 
as agree with present observation, and compose books 
( S'aslras ) conformable thereto. Accordingly this ma- 
thematical science has no end in eternal time/’ 

But Braiimegupta’s commentator, expounding a 
passage of this author *)*, which he considers to be levelled 
against those who affirmed a periodical revolution of the 
solstitial points, and which does deny such a revolution, 
and declares the solstice to be invariable, because the 
longest day and shortest night occur constantly at the 
,end of Mit'huna , or Gemini, adverts in the course of 


“ Why has it not been stated by Brahmegupta and other skil- 
ful astronomers ? It was not perceived by them, because it was then 
inconsiderable. But it is perceived by the moderns, because it is now 
considerable. Accordingly it is concluded, that there is motion 
[of the solstice].” Biia'scara in the V&sanu-bhhkya . 

tCh.U. 
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his exposition of the text to passages which place the 
southern and northern solstice respectively in the middle 
of As'lesha and beginning of Dhanishfhd; and pro- 
ceeds to remark “ this only proves a shifting of the 
“ solstice, not numerous revolutions of it through the 
“ ecliptic.” His notion appears then to have been, that 
his author was aware of the fact of a change in the posi- 
tions of the solstitial and equinoctial points, but did not 
admit the inference that the motion must be periodical. 

From all that has been said, it appears that some of 
the most celebrated astronomers, as Braiimegupta, 
have been silent on the subject of a change in the places 
of the colures, or have denied their regular periodical 
motion; that others, as Munja'la and Biiascara 
(we may add Vishn'u Chandra), have asserted a 
periodical revolution of the places of the colures ; but 
that the greater number of celebrated writers, and all 
the modern Hindu astronomers, have affirmed a libra- 
tion of the equinoctial points. 

The earliest known author, who is cited for the sup- 
port of this doctrine, as far as present research has gone, 
is A'ryabhat't'a, who is undoubtedly more ancient 
than Brahmegupta, for he is repeatedly quoted in the 
Brahme Sphuta-siddluinta, which is ascribed to Brame- 
gupta ; and which there is every reason to consider 
genuine, since the text of the book accords with the 
quotations from that celebrated astronomer to be found 
in treatises of various dates. 

I purposely omit in this place the Surya-sidddhanta, 
Soma, Sdcalya , Vdsishtha , and Pdrdsara , because their 
authenticity and age are subjects of question or of con- 
troversy. 

Relying then upon the quotation from the work of 
A'ryabhat't'a, and on the tendency of Bha'scara’s 
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observations both in his text and notes, it may be in- 
ferred that the notion of a libration of the equinoxes 
is of some antiquity in India ; since Braumegupta, by 
whom AtiyabhatVa is repeatedly mentioned, is either 
author or republisher of an astronomical system, which 
was copied by Bha'scara in 1 150, A. D., but which is 
adapted to a much earlier age. 

The doctrine in question found advocates formerly 
among the astronomers of Europe and of Arabia. 
AnzAEL,a Spaniard, and a mathematician of the 11th 
century* * * § , author of a treatise entitled Observations on 
the Obliquity of the Zodiac, affirmed a libration or trepi- 
dation in longitude within the limits of 10° E. and W. 9 
at the rate of a degree in 75 years')*. Two centuries after 
him, Thebith Ben Kiiora, an astrologer J, assigned 
to this supposed trepidation the limits of 22° E. and W§. 
To the same astrologer, by some supposed to have lived 
as much earlier as he is here stated to have been later, a 
different doctrine is ascribed, affirming a motion of the 
intersected points of the ecliptic and equinoctial in a 
small circle described with the radius of 4° 18' 43 // ||. 

They were led to that hypothesis (according to a 
remark quoted by the authors who have refuted the 
notion^) by considering that “ Hermes had found some 
of the fixed stars more distant from the beginning of Aries 
than Ptolemy subsequently did : for instance* the bright 


* He observed the quantity of the obliquity of the ecliptic about the 
year 1070; and is named by Abraham Ebn Ezra, who wrote in 
the 12th century (A. D. 1144 or 1150), as anterior to him by 71 
years . — Riccioli Almag. nov. 

f Riccioli Almagestum novum 3.28.6. 

x Moreri, Diet. 

§ Erasmus Reinhold on Purbach; Rice. Almag. nov. 3.28.6. 

\\ Montucla, Hist, des Math. 1.34.6. 

51 Augustinus Riccius de Motu Octavae Sphaerae, Regiomontarfttfj 
lib. 7 . Epitomes Almagesti. Rice. Aim. nov. 3.28.6. 
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star of Hydra in 7° Of Leo, placed bv Ptolemy in 30° 
of Cancer ; and the star named Vultur Cadens, in 24° of 
Sagittarius, but by Ptolemy in 17°.” 

The notion of a trepidation in longitude, but at a rate 
not equable, had been entertained by the astronomers 
who compiled the Alphonsine Tables, though Alphonsus 
himself was subsequently led to the adoption of a cor- 
recter opinion, atid to the consequent alteration of the 
tables first published by him* * * § . 

The earliest mention of a libration in longitude, which 
has been found in any Arabick writer, is in the work of 
Muiiammed Ben Jaber, surnamed Alba'tanJ, and 
by us called Albategnius. This celebrated astro- 
nomer, an Arabian by birth and Sabian by religion, 
flourished at the end of the ninth centuryf ; or> to speak 
with precision, about the year of Christ 879 J ; and from 
him we learn, that certain astronomers, whom he does not 
appear to have any where named, had before him affirmed 
a libration of the fixed stars within the limits of 8° E. and 
W. at the rate of a degree in 80 or 84 years §. He 
himself maintained the doctrine of an uniform motion, at 
the rate of a degree in 66 years ||. 

I have dwelt the longer upon the history of this opinion, 
because it appears to me deserving of attention on more 
than one account. AlbatanI is the earliest of the 
Arabian astronomers who improved upon Ptolemy 
(for Alfarga ni, who was a century earlier, is not 
cited as correcting the Greek astronomer on this point). 

* Abraham Zaguthus; cited, like the preceding authorities, in 
Riccioli’s Almagest. 3.28.6. 

t D’Herbclot, Bibl. Orient. 

I He himself furnishes the date, being the year 1627 of the era, of 
Nabonassar. Albategn. c. 51, cited in Riccioli's Almagest. 6.16.2. 

§ Albategnius. c. 52, as cited by Riccioli. 

II Ibid c. 51. 
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It was he, then, who first, among the astronomers of the 
west of Asia, computed the motion of the stars at a 
degree in 66 years ; which is almost the same with the 
rate of the motion of trepidation according to the Surya 
sidd'hdnta , and the herd of Hindu astronomers, who 
reckon a degree and a half in a century *. He is the first 
also, as far as can be discovered, in whose works mention 
is made of amotion of trepidation : and we may be per- 
mitted to conjecture that the earlier astronomers alluded 
to by him were Indian , since we find Aryabiiat'ta, 
an author seemingly of an earlier age, quoted for a libra- 
tion of 'the equinoctical points within the limits of twenty- 
four degrees, at the rate of one in 78 years ; and since 
we know that an Arabian astronomer, anterior by nearly 
a century to Alba'tani, had compiled tables in confor- 
mity to rules of astronomy apparently Indian j\ 

We may then safely conclude, that, on the subject of 
the precession of the equinoxes, the Hindus had a theory, 
which, though erroneous, was their own; and which, at a 
subsequent time, found advocates among the astronomers 
of the west. That they had a knowledge of the true doc- 
trine of an uniform motion in antecedentia, at least seven 
hundred years ago'|, when the astronomers of Europe 
also were divided on tf)e question. That they had ap- 
proximated to the true rate of that motion much nearer 


* This is the rate resulting from the quantity of the motion in trepi- 
dation stated in the Surya si dd’hdnta: and the same results from the 
rules of calculation given in the Bhdsivat'i-carana of Satan anda, and 
in the Jdlacdrnava , improperly ascribed to Vara'iia-mihiiia. They 
both direct the number 421 to be deducted from the expired years of 
S’aca; and the one deducts a tenth, and reduces the remainder into 
degrees ; the other adds half, and divides by a hundred. Another rule, 
producing the same result, is mentioned in Bailly’s Ast. Ind. p. 76 . 

t “ Ad Regulos Send Hend.” ( Sidd’hdnt ?) Abulfarag. Hist. 
Dynast, p. 1 14 and l6l ; Costard’s Astronomy, p. 1 67 ; and Mon- 
tucla Hist, des Math. p. 344. 

JBha'scara, who quotes Munja'la, completed the Siromarii in 
1072, S’aca, or A. D, 1150. 
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than Ptolemy, before the Arabian astronomers, and 
as near the truth as these have ever done since. From 
this we may perhaps be led to a further conclusion, that 
the astronomy of the Hindus merits a more particular 
examination than it has yet obtained : not indeed with 
any expectation of advancing the science of astronomy, 
which needs not such aid, and can derive none from the 
labours of astronomers who have recorded no observa- 
tions ; but for the history of the science, and ascertain- 
ment of the progress which was here made : and that, 
with this view, the works of Hin Gastronomers, whose age 
is precisely known, and in particular those of Bha'scara, 
which contain a complete course of astronomy, and of 
sciences connected with it, should be carefully pe- 
rused ; as well as those of Brahmegupta, which are 
full of quotations from earlier astronomers, as A'ryab- 
hatVa* * * § , Varatiamiiiira')', Sri'siie'naJ, Vish- 
n'u Chandra §, and some others, who are 'cited by 
him for the purpose of exposing and correcting their 
errors. 

In regard to Va'ra'hamihira and the Surya sidd y - 
hdnta , both separately quoted in the Brahme-sphut'a- 
siddlumta of Brahmegupta, I may here remark, that 
a book entitled Surya siddhdnta is mentioned by V a- 
ra'hamiiiira himself, in his most undoubted work, 
the treatise on astrology entided Varahi-sanhita , where, 
describing the qualifications requisite to form an accom- 
plished astrologer, he says, “The astrologer should be 
“ conversant with divisions of time and geometrical 
“ figures, as taught in the five Sidd'hanlas , or systems of 
“ astronomy, called Paulisa,R6maca, Vasishtha , Saura, 


* Author of the Dasagiticd and A'rydshta sata. 

t Named with censure by Brahmegupta. 

t Author of the Romaca sidd’hdnta. 

§ Mentioned as the author of the VasMha sidd’hdnta. 
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“ and Paitdmaha Varahamihira, as appears 
from the quotations of his own commentator Bhat- 
t6tpala, and many other astronomical writers, is like- 
wise author of a treatise entitled Pancha-siddhantica y 
in which the five systems above mentioned are compared ; 
and, as far as can be gathered from quotations, their 
agreements and disagreements noticed. A passage of 
this treatise, as cited by BhatY6tpala, is sufficiently 
remarkable to be here inserted, since it bears relation to 
the subject of this, paper. It corresponds in import to 
a passage quoted by Mr’ Davis, and Sir W. JoNEsf, 
from the 3d chapter of the Vardhisanhitd , but refers 
the actual position of the colures to the asterisms instead 
of the signs of the zodiac. 

“ When the return of the sun took place from the 
“ middle of AsleM y the tropick was then right. It now 
“ takes place from Punarvasu” 

The same five systems of astronomy, from which 
Varahamihira is understood to have compiled the 
astronomical treatise just now quoted, and which are 
named by him in the passage of his astrology before 
cited, are mentioned by Brahmegupta also as stand- 








t As, Res, 2d vol p. 391- 
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aril authorities, and enumerated by him in the same 
order ; and his names, which are precisely the same with 
those in Va k a ha mihi ha s enumeration *, are explained 
by BhatVotpala, as intending the Pulka-siddh an ta, 
Rbmaca-siddlumta , Vas'iMha-i/dd'hdnta , Sunjasidd- 
hdnla , and Brahme-sidd hdnta. 

All these books are frequently cited in astronomical 
compilations, and are occasionally referred to their real 
or supposed authors. The first is every where assigned 
to Pu li s' A, or Polish a, whose name it bears. The 
Rbmaai-siddhdnta is ascribed by the scholiast of Brah- 
megu pta, and by a commentator of the Surya-siddh cinta^ 
to S'riVeVa or S'ltrs ue'n'a (for the name is variously 
written). The Vanish l 1 ha-sidd -hunta is by the same 
'authority given to Vishn' uchanpra. Both these 
authors are repeatedly mentioned with censure by Brah- 
megupta; and it is acknowledged that they arc en- 
titled to no particular deference. 

The Brahmc-sidd'hunta, which is the basis of Bra a- 


rkfaTd: 11 

This passage, in wliich the Pau/isfut , Ilumaca, Vasisht'hu , Sintra, and 
Pnitdmaha , are specified, is introductory to a division of the lunar 
asterisins (for astrological purposes, it should seem), in unequal 
portions, by allotting to fifteen of’ them a quantity equivalent to the 
mean diurnal motion of the moon in minutes of a degree (71)0 -TV); 
and half as much more to six of those asterisms (1185' 5 ‘2"), anil so 
much less to the like number of nac.shatras (3p5' 1 7 ") ; and assigning 
the complement of the circle (25T 1 S") to the supplementary naeshatra , 
called Abhjit . 

((£ r* The numbers here set down are copied from the scholiast 
BiiatVo'tpala, and from Biia'scara's commentators ; being stated 
by them at the nearest second : for the moon’s mean daily motion, 
according to Brahmegufta and Biia'scara, is a little less than 
7.00' 35V) 

Q 
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megupta's work, is not any where attributed to a 
known author ; but referred, in all quotations of it which 
have fallen under observation, either to the Vishnu 
d’hermottara Puran'a , of which it is considered as 
forming a part; or to Brahme (also called Pita'maha), 
who is introduced into it as the speaker in a dialogue 
with Bhrigu ; or it is acknowledged to be the work of 
some unknown person # . The true author it may be 
now impracticable to discover, and would be vain to 
conjecture. 

The Surya-sidd? hanta (if the same which we now 
possess) is in like manner ascribed to no certain author, 
unless in the passage cited by our colleague, Mr. Bent- 
ley f, who says, that, “in the commentary on the 
Bhdszrati, it is declared, that Varaha was the author 
of the Surya-sidd’’ hanta and who adds, that “Sata- 
nan'da, the author of the Bhaswati, was a pupil of 
Vara'ha, under whose directions he himself acknow- 
ledges he wrote that work.” 

The concluding remark alludes to the following verse 
of the Bhaswati-carana. 

mm m^i 
win 


l( Next I will propound succinctly, from Mi h ira’s 
“ instruction, [this system] equal to the Surya-sidd' hanta 


* Da'Da'bha'i, in his commentary on the Surya-sidd’ hanta, says so. 

t As. Res. voL 6. p. 572. 


ON TIIE equinoxes. 


227 

It is preceded by an introductory couplet, which will 
be found, quoted at the foot of the page *, or is omitted 
in some copies : but the correct reading, as appears 
from collation of text and scholia, retains both. 

Admitting then its authenticity, and supposing, with 
most of the commentators, that Va'raiiamihira is 
here intended by the single word Mlhira , which, how- 
ever, is a name of the sun, and may here allude to the 
fabled dialogue of Su'ryA with Meya, as is observed by 
the scholiast Balabhadra'I' ; still the passage is not 
unambiguous. It does not necessarily imply oral tuition, 
and may refer to instruction derived from the works of 
Var'a'ha ; especially from the Pancha-siddh an tic a of 
that author, in w hich the Surya-siddluinta was explained 
concurrently with four other treatises, termed Siddhdnta . 

To return from this digression. It appears, from what 
had been before said, that a work bearing the title of 
Surya-diddhdnta is named as authority by V a' r a ha- 
mi hira, in whose time, according to his assertion, the 
place of the summer solstice was at the beginning of the 





Tl 


“ Having bowed to the foot of the foe of Mura, the fortunate Sa- 
ta'nanda propounds, for the benefit of students, the B/uUwati, in 
the S'aca year 1021.” 

The author Sata'nanda, as he himself informs us in the close of 
the book, was an inhabitant of Purushottama (the site of the temple of 
Jagannat’ha) : and dates his work there in 4200 of the Caliyuga. In 
the body of the work he directs the difference of longitude to be reck- 
oned from the meridian of Purmh6ttamacshttra. 

t His commentary is dated in 1465 of Vicrama'dittya; mor« 
than 400 years ago. 
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sign C areata, and in the asterism Punarvam. A treatise 

o ... 

under the same title is similarly mentioned by Bkahme- 
gupta, who has likewi.se noticed Va' 'rati ami hi ra 
himself, and who is supposed b\ Bha'scaka to have 
lived when the colures had not sensibly deviated from that 
position. 

It may he questioned whether this testimony he not 
overthrow n by proofs of a more modern date (between 
seven and eight hundred years ago), drawn from internal 
evidence, as set forth by Mr. Bentley, in his ingenious 
essays inserted in the 6th and 8th Volumes of our 
Researches *. 

Without entering at present into any disquisition on 
this subject, or discussing the accuracy of the premises, 
but acceding generally to the position, that the date of 
a set of astronomical tables, or of a system for the com- 
putation of the places of planets, is deducible from the 
ascertainment of a time when that system or set of tables 
gave results nearest to the truth ; and granting that the 
date above-mentioned approximates within certain limits 
to such an ascertainment ; I shall merely observe, that, 
supposing the dates otherwise irreconcilable, still the book, 
which we now have under the name of San/ a, or Saura , 
Sid (Chun la , may have been, and probably was, modern- 
ised from a more ancient treatise of the same name, the 
later work borrow ing its title from an earlier performance 
of a different author. We have an instance of this 
practice in the kindred case of the Brail me-xidd h ant a ; 
for we are acquainted with no less than three astronomical 
treatises hearing this title ; one extracted from the 
Vkhnudhermottara , another termed the Su cal if a , and 
the third the Spliul'a-sidd'/iibita of Brahmegupta; 
and an equal number of tracts, entitled Vaslskt ha-sidd'- 


* Vol. 6 , p. 5/2, and Vol. 8, p. 206 . 
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hdnla, mav bo traced in the quotations of authors ; one by 
Vusu.n 'ucfiAxnuA ; another termed Laghu-vasis/if/ia , 
which, trom its name, should be an abridgment ; and the 
third, appar< nily an ample treatise, distinguished as the 
V ridd'ha-rasixfn'ha , This solution of the objection also 
is entirely compatible with the tenour of the references to 
the Saura, which have been yet remarked in the works of 
Br a h 3j kgu pta and V a'ka'h am i u i ua ; none of them 
being relative to points that furnish arguments for con- 
cluding the age of the book from internal evidence. 

At all (‘vents, whatever may he thought of the Sunja- 
sidd'hdntu, we have the authority of a quotation from 
A r v a nil at't a, to show that, the 11 nidus had ascer- 
tained the quantity of the precession more correctly than 
Ptolemv ; and had accounted for it, by a motion in 
libra t ion or trepidation, before this notion was adopted 
by any other astronomer whose labours are known 
to us. 

It appears also, from a passage of 1Jr a hmf gupta's 
refutation of the supposed errors of that author, and 
from his commentator's quotation ot A in a mi at t a s 
text, that this ancient astronomer maintained the doctrine 
of the earth's diurnal revolution round its axis. “ The 
sphere of the stars," he affirms, “ is stationary ; and the 
earth, making a revolution, produces the daily rising and 
setting of stars and planets*. Bra him kg u pta answers, 
“ If the earth move a minute in a prana, then whence 
and what route does it proceed? If it revolve, why do 


ft 


A'eyabhatYa, cited by PritWdaca. 
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[lot lofty objects fall* ?” But his commentator, Prit- 
hu'daca Swa'mI, replies, “ AryabhatYa’s opinion 
appears nevertheless satisfactory, since planets cannot 
have two motions at once ; and the objection, that lofty 
things would fall, is contradicted; for, every way, the 
under part of the earth is also the upper : since, wherever 
the spectator stands on the earth’s surface, even that spot 
is the uppermost point/’ 

We here find both an ancient astronomer and a later 
commentator f maintaining, against the sense of their 
countrymen, the rational doctrine which Heraclides 
of Pontus , the Pythagorean Ecpiiantus, and a few 
others among the Greeks, had affirmed of old, but which 
was abandoned by the astronomers both of the east and 
of the west, until revived and demonstrated in compara- 
tively modern times 

Brahmegupta is more fortunate in his reasoning 
where he refutes another theory of the alternation of day 
and night imagined by the Jainas , who account for the 
diurnal change by the passage of two suns and as many 
moons, and a double set of stars and minor planets, round 
a pyramidical mountain, at the foot of which is this habi- 
table earth. His confutation of that absurdity is copied 
by Bha'scara, who has added to it t from Prit’iiu- 
daca’s gloss on a different passage of Brahmegupta, 
a refutation of another notion ascribed by him to the same 
sect, respecting the translation of the earth in space. 


BrakmL-sphutasMhanta. 

t the commentator wrote at least seven centuries ago ; for he is 
quoted by Bha'scara in the text and notes of the S'iroman'i. 

t For an outline of A'ryajjhat'tYs system of astronomy, see a 
note at the close of this essay. 
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This idea has no other origin than the notion, that the 
earth, being heavy and without support, must perpetually 
descend ; and has therefore no relation whatever to the 
modern opinion of a proper motion of the sun and stars. 

Part of the passage of Bha scara has been quoted in 
a former essay*. What regards the further subject now 
noticed is here subjoined. 

* The earth stands firm, by its own power, without other 
support, in space. 

i If there be a material support to the earth, and 
another upholder of that, and again another of this, and 
so on, there is no limit. If, finally, self-support must be 
assumed, why not assume it in the first instance? why 
not recognise it in this multiform earth? 

‘ As heat is in the sun and fire, coldness in the moon, 
fluidity in water, hardness in iron ; so mobility is in air, 
and immobility in the earth, by nature. How wonderful 
are the implanted faculties ! 

‘ The earth, possessing an attractive forcef, draws to- 
wards itself any heavy substance situated in the sur- 
rounding atmosphere, and that substance appears as if it 
fell. But whither can the earth fall in ethereal space, 
which is equal and alike on every side ? 

‘ Observing the revolution of the stars, the Baudd'has\ 
acknow ledge that the earth has no support ; but, as no- 
thing heavy is seen to remain in the atmosphere, they 
thence conclude that it falls in ethereal space. 


* As. Res. Vol. 9, p. 322. 

t Like the attraction of the loadstone for iron. Marichi oi 
Biia'scara. 

t Meaning the Jamas , as appears from the author's own annotation 
on this passage. 
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c Whence dost thou deduce, 0 Baudd'ha, this idle 
notion, that, because any heavy substance thrown into 
the air falls to the earth, therefore the earth itself de- 
scends*?’ 

He adds this farther explanation in his notes : £ For, 
if the earth were falling, an arrow shot into the air 
would not return to it when the projectile force was ex- 
pended, since both would descend. — Nor can it he said 
that it moves slow er, and is overtaken by die arrow ; lor the 
heaviest bodies fall quickest, and the earth is heaviest.’ 

It has been observed, in a former part of this essay, 
that Brahmf.cjupta’s treatise of astronomy is founded 
on an anterior one, entitled Bra h ma-.sidd'h an l a : and the 
authenticity of the book extant under Bra iimkgupta’s 
name has been relied upon, and passages have been 
freely cited from it, as the genuine performance of that 
ancient astronomer. These matters appear to be of 
sufficient importance to deserve a more particular expla- 
nation of their grounds. 

The source, from which Bratimegupta drew, is 
indicated by the author himself, in his introductory 
couplet, cited by Lacsiimida'sa in the commentary on 
Bha'scarA'J* ; 


cl <5^1 rft 1 4 i^ct i 1 

which, in a literal version, will stand thus : “ The corn- 
“ putation of planets, as declared by Brahma, and 
“ become imperfect by great length of time, is perspicu- 


* Sirumdni Guldd’In/ava, c. 1. v. 2. 4 . 7- and p. 
t The Gdnita tatica Chinldmam , dated in 1423 Saca, or 1601 A.D. 
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u oudy (Splint'd) explained by Brahmegupta, son 
“ of J ISJiX u.” 

The ambiguity imputable to this passage is obviated 
by the more explicit terms of the initial stanza of his 
lit)) Chapter, where Brahmegupta announces a refu- 
tation of opinions opposed to the Bruhma-sidd' Mulct . 

“ I will refute the errors (respecting the yugas and 
other matters) of those who, misled by ignorance, main- 
tain things contrary to the Rr alma -sidd' limit a." 

What the work is, to which Brahmegupta refers 
under die title specified by him, and corresponding to a 
subsequent mention by him of the Paitdmaha-mldlidnia 
(both titles being of the same import), is explained by the 
scholia^ of Bha'scara and of the Sunja-sidd'huuta. 
N ids i nli a, a commentator on both texts*, affirms that 
Brahmegupta’s rules are formed from the Vishn'ud'- 
hermd ttara-pardii a, in which the Brahme-sUld' hdnta is 
contained j ; Bha scara s commentator, iVi u n is w r a ra 
remarks, that Brahmegupta, having verified by ob- 
servation the revolutions stated in the Brdhma-sidd'hdnla 


* lie is author of a commentary on the Sun/a-siud’/idnta, and ol 
the I'd sand Vurtica on Bija'scara’s text and notes. It is dated in 
1 543 S’ aai, or 1621 A. D. 
t As. lies. vol. 2. p. 2 12. 

\ Author of the. Marichi on Biia'scara’s S'nvnmm , and ol a dis- 
tinct treatise of astronomy, the Sidd'hdnta Sdn ahhauma . The earliest 
copy of the Mdrichi is dated 1560 S' (tea (A. D. 16:38), which is not 
much later than the date of the work itself; for the Emperor N u'- 
rudoin Jeiiangir is mentioned at the close ol the book, as he also 
is in the preface of a commentary on the Surya-sidd’hdnta by the 
author’s father, RanganaVha. 
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of the Vishnu-d'hermottara, and having found them 
suitable to his own time, adopted these numbers, re- 
jecting the revolutions taught by Su'rya, and the rest. 
In other places the commentator cites parallel passages 
from Brahmegupta, and the Brahma, (also termed by 
him Paitdmaha ) sidd'hanta of the Visfinu-d' liermot- 
tara * ; and these, with numerous quotations front 
Brahmegupta in the Chintdmani , and in other com- 
mentaries on Bha'scara, as well as in the author's notes 
on his own text, are exactly conformable with the Brah~ 
me-sph u ta-si ddh an t a now in my possession, and which is 
accompanied by the gloss of Brahmegupta's celebrated 
commentator, Chaturveda Prit-hu'daca Swam!. 

It appears then, from a collation of the passages so cited, 


* Take the following as examples : — 

1st. The number of sidereal days in aCalpa (viz. 1582236450000), 
which the Paitdmalia-sidd’hdnta of the Pislinud’/iermottara, cited in 
Markin , ch. 1) expresses by these words : — 




and Brahmegupta renders by the equivalent terms, vft^t 

r: n 


2d. The commencement of the Calpa, on Sunday, 1st Chaitra, at 
the moment of sunrise on the meridian of Lam a , which the Brahma- 
sidd'hdnta of the Vishri u-d'hermottara-purdna (Marichi, ch. 2) thus 


expresses : 



rTT: 1 
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that Brahmegupta's work is, at least in part, a para- 
phrase of the Brahma or Paita'maha, containing, 
however, additional matter : and it is accordingly termed, 
by one of the scholiasts of the Surya - siddhanla *, a 
commentary on the Paitdmaha ; and Chaturveda’s 
gloss is denominated, by the same scholiast, an interpre- 
tation of the Pdi t amah i-bk ashy a . 

In support of what has been here said, I shall adduce 
a few instances of quotation on subjects possessing some 
degree of interest. 

The first is one in which Bhascara vindicates a 
passage of Brah meg upta from the objections of his 
commentator, quoting the passage itself in his notes, and 
there naming the scholiast, Chaturveda ; from which, 
be it remarked, the commentary is ascertained to be an- 
terior to Biia scara's work : I have a further reason, 
however, for citing the passage, as it furnishes occasion 
for some observations on the Indian theory of Astronomy. 

The Hindus , as is well known, place the earth in the 
centre of the world, and make the Sun and Moon and 
minor Planets, revolve round it, apparently in con- 
ccntrick orbits, with unequal or irregular motion. For 
a physical explanation of the phenomena, they imagine 
the planets driven by currents of air along their re- 
spective orbits (besides one great vortex carrying stars 
and planets, with prodigious velocity, round the earth, 
in the compass of a day). The winds or currents im- 
pelling the several planets communicate to them velo- 
cities, by which their motion should be equal, and in the 
plane of the ecliptick ; but the planets are drawn from 
this course by certain controlling powers, situated at the 
apogees, conjunctions, and nodes. 


Da'da'bhaj, sec p. 2.9- 
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These powers are clciiJi v! !>v Hindu imaginations 
with celestial bodies invisible U, imm.m '-ight, and fur- 
nished with hands and rciio. by which they draw the 
planets from their direct path and mu urn. progress. 
The being at the apogee, tor instance constantly at- 
tracts the pl.met towards ihdi (alternaielv, la mover) 
with the right and h ft hands, The duty of the node 
diverts the planet, lirst, to one sid(*, then to the other, 
from ti:e eelij)tiek. And, lastly, the deitv at the con- 
junction causes the planet to he one while stationary, 
another while, retrograde, and to iikoc at difierent times 
with velocity accelerated or retarded. These fancied 
beings are considered as imisihle planets; the nodes 
and apogees having a. motion of their own in the 
ecliptick. 

This whimsical system, more worthy of the mytho- 
logist than of the astronomer, is gravely set lortli in the 
Sitn/a-.sidd 'limit a : and even Hiia'scaka gives into it, 
though not without indications ol reluctant, acquiescence ; 
for he has not noticed it in his text, and only briefly in 
his notes. 

To explain, on mathematical principles, the irregu- 
larity of the planetary motions, the Hindu astronomers 
remove 1 tin* earth from the centre 1 of the planet's orbit, 
and assume the motion in that eccentrick to he really 
equable, though it appear irregular as viewed from the 
earth. Another hypothesis is also taught by them, ac- 
cording to which the planet revolves with an equal hut 
contrary motion in an epicycle, ot which the centre is 
carried with like but direct motion on a concentrick 
orbit. 

Bhascara remarks that both theories are equivalent, 
giving the same results in computation : but he main- 
tains that the planet's motion in an eccentrick orbit 
( pratimandala ) is consonant to the tiuth ; and the other 
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hypothesis of an epicycle ( nichochcha-vrUta ) is merely 
a device for the facility of computation. 

Both theories, with certain modifications, which >vill 
he subsequently noticed, sullice for the anomaly of the 
Sun and Moon. To account lor the still greater ap- 
parent irregularities of the live minor planets, the Hindu 
astronomers make them revohe with direct motion on an 
epicycle borne on an eccentrick deferent. (In the case of 
the two inferior planets, the revolution in the eccentrick is 
performed in the same time with the Sun : consequently 
the planet’s motion in its epicycle is, in fact, its proper 
revolution in its orbit. In the instance of the superior 
planets, oil the contrary, the epicycle corresponds in time 
to a revolution of the Sun ; and the eccentrick deferent 
answers to the true revolution of the planet in its 
orbit.) 

So far the Indian system, as already remarked by 
Mr. Daves in his Treatise on the Astronomical Compu- 
tations of the Hindus *, agrees with the Ptolemaick . 
At the first glance it will remind the reader of the hypo- 
thesis of an eccentrick orbit devised by Hipparchus; 
and of that of an epicycle on a deferent, said to have been 
invented by Apolloni us, but applied by Hipparchus. 
At the same time the omission of an equant (having double 
the eccentricity of the deferent), imagined by Ptolemy 
for the five minor planets, as well as the epicycle with a 
deferent of the centre of the eccentrick, contrived by him 
to account for the evection of the Moon, — and the circle 
of anomaly of eccentricity, adapted to the inequality of 
Mercury’s motions, — cannot fail to attract notice. 

The Hindus , who have not any of Ptolemy’s additions 
to the theory of Hipparchus, have introduced a dif- 
ferent modification of the hypothesis, for they give an 


* As. Res. vol. 2. p. 250. 
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oval form to the eecentrick or equivalent epicycle, as well 
as to the planet’s proper epicycle. That is, they assume 
the axis of the epicycle greater at the end of the ( sama ) 
even quadrants of anomaly, (or in the line of the ap- 
sides and conjunctions,) and least at the end of the 
(vishama) or odd quadrants (1st and 3d), and interme- 
diately in proportion*. This contrivance of an oval 
epicycle is applied by certain astronomers to all the 
planets ; and by others is restricted to few ; and by 
some is altogether rejected. AryabhaWa, for ex- 
ample, and tile Surya-sMhanta , make both epicycles of 
all the planets oval, placing, however, the short axis of 
the proper epicycles of Jupiter and Saturn in the line of 
mean conjunction, termed by Hindu astronomers their 
quick apogee ( Sighrbchcha). Brahmf.gupta and 
Bha'scara, on the contrary, acknowledge only the 
epicycles of Mars and Venus to be oval, and insist that 
the rest are circular. The author of the Sidd'hanta 
Sdrvabhauma goes a step further, maintaining that all 
are circular, and taking the mean between the numbers 
given in the Surya-sidd' hanta . 


* Rad : Sine of Anomaly : : Diff. between circles described on 
greatest and least axis : diff. between circles described on greatest axis 
and on the diameter of the epicycle for the proposed anomaly. 
Whence the circle described on that diameter is determined ; and is 
used for the epicycle in computations for that anomaly. Since cireles 
are to each other as their Radii, the proportion above stated answers to 
the following; semitransverse axis: diff. between transverse and con- 
jugate semiaxis : : ordinate of the circle : a fourth proportional ; 
which is precisely the difference between that ordinate and an ordinate 
of the ellipse for the same absciss. Hindu astronomers take it for the 
difference between the Radius of the circumscribed circle and the semi- 
diameter of the ellipse at an angle with the axis equal to the proposed 
anomaly ; and, in an ellipsis very little eecentrick, the error is small. 

t The epicycles of Mars, according to Braiimegitpta and Bha's- 
cara, are increased in six signs and diminished in six other signs of 
anomaly, by a quantity found by this proportion ; sine of 45° : sine or 
co-sine of anomaly (whichever be the least) : : 6° 40' : correction 
additive in six first signs, and subtractive in six last. 



ON THE EQUINOXES. 


239 


Dimensions of the Epicycles in Degrees of the Deferent. 

© « $ $ n $ 1 ? 

Epicycle of $ Rrahmcgupta, 13 40' 31°36 / 70° + 6°40 / t 38° 33° ii°&9°||30 # 

Anomaly I Bhascara , — — — — 50 

Circle described! 

on the great axis [suryaSidd’hdnta 14 32 75 30 33 1 

of the oval epi- 1 J 


cycle 

Circle described) 13 40 31 40 72 28 32 ll 

011 the less axis ) ' 

„ . , L . 243 40+6 40)- 132 68 258 

Proper epicycle j lirahmeguptu, ~ &[ ,g 3 

Circle on the ^ 

great axis of the W Surya Sidtfhanta ) 235 133 72 262 

oval epicycle .. J 

Circle on the less axis 232 132 70 260 


49 

48 
11 40 


39 


A further difference of theory, though not of practice, oc- 
curs among the Hindu astronomers, in regard to the curva- 
ture of the eccentrick deferents, and the consequent method 
of computing on the equivalent hypothesis of epicycles. 


A reference to Mr. Davis’s essay*, and to the dia- 
grams which accompany it, will render intelligible what 
has been already said, and what now remains to be ex- 
plained. It is there observed, that it is only in com- 
puting the retrogradations and other particulars respect- 
ing the minor planets that the Hindus find the length 
of the Car via C ® t ( or hue drawn from the centre of 
the earth to the planet’s place in the epicycle). In other 
cases, as for the Anomalistick Equation of the Sun and 
Moon, they are satisfied to take he as equal to the Sine 
Irn J (that is, the Sine uf mean anomaly, reduced to 
its dimensions in the epicycle in parts of the radius of 
the coneentrick, equal to the Sine of the Anomalistick 
Equation). The reason is subjoined : “ The difference, 
as the commentator on the Surya-sidd'hdnta observes, 
being inconsiderable.” 

|| The epicycles of Venus are oval, and the circles described on the 
transverse and conjugate axis (circles circumscribed and inscribed) 
are here stated. 

* As. Res. vol. 2. p. 249- 
t A's. Res. vol. 2. p.25Q, Diagram, fig. 2. 

I Ibid. 
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Most of the commentators on the Surya-mdd hiuita 
do assign that reason ; but some of them adopt Biiaii- 
meguptas explanation. This astronomer maintains 
that the operation of finding the Cam' a is rightly 
omitted in respect of the eccentricks or equivalent epicy- 
cles of all the planets, and retained in regard to the pro- 
per epicycles of the minor planets carried by the eeceil- 
trick deferents. His hypothesis, as briefly intimated by 
himself, and as explained by Bjia'scaka, supposes the 
epicycle, which represents the eccentrick, to he augmented 
in the proportion which Cam' a (or the distance of the 
planet’s place from the earth’s centre) bears to the Radius 
of the concentric k ; and it is on this account, and not as 
a mere approximation, that the finding of the Cam' a , 
with the subsequent operation to which it is applicable, 
is dispensed with*. 

TheScholiastofBuAiiMEGUPTA objects to his author’s 
doctrine on this point, that, upon the same principle, the 
process of finding the Cam' a, with the subsequent em- 
ployment of it to find the Sine of the Anomalistiek 
Equation, should in like manner be omitted in the 
proper epicycles of the five minor planets; and he con- 
cludes, therefore, that the omission of that process has 
no other ground but the very inconsiderable difference 
of the result in the instance of a small epicycle. For, 


* For Had: Periphery of the epicycle : : Can/ a : augmented epicycle. 
And Circle : Sine of Anomaly : : augmented epicycle : Sine of Ano- 
maly in augmented epicycle. 

Lastly Cam a : Sine of Anomaly in augmented epicycle : : Rad : 
Sine of Anomalistiek Equation. 


Whence Peri- ^ 

phery jF 


Carna Rad. Sine of Anomaly C Sine of 

X X x = < Anomalistiek 

Radius Carna Circle f Equation. 

Sine of Anomaly f Sine of 

And, abridging, Periphery x = \ Anomalistiek 

Circle ( Equation. 

Wherefore Circle : Periphery of Epicycle : : Sine of Anomaly - 
Sine of Anomalistiek Equation. 
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as remarked by another author * treating on the same 
subject, the Equation itself and its Sine are yei*y 
small near the line of the apsides ; and at a distance 
from that line the Cam' a and Radius approach to 
equality. 

Bha'scara, in the S'irbmani quotes succinctly 
Brahmegupta's doctrine, and the Scholiast’s objection 
to it ; and replies to the latter ; and in his notes in the 
Vasana-bhashya , cites the text of Brahmegupta and 
Chaturve da’s reasoning, which he tries to confute. 
His quotation agrees perfectly with the present text of the 
Brahme-sphui a-sidd'hanta and commentary of C h atu r- 
ve'da' Prithu'daca Swa mi, which is annexed to it. 

The passage, which has required so much preparatory 
explanation, is itself short. 

wpq '^vi^iwr wru n 

£ # The Cam' a, or longest side of the triangle, multiplied 
by the Periphery of the Epicycle, and divided by Radius, 
becomes the multiplier of the Sine and Co-sine of Ano- 
maly. The same result, as before, is obtained by a 
single operation in the instance of the Anomalistick Epi- 
cycle : and therefore Cam! a is not here employed/ 

Bha'scara’s words in the Siroman'i are these: “Some 
say, that in this system, in the operation of finding the 
Equation of Anomaly, the Carn a , or long side of the 
triangle, is not employed, because the difference in the 
two modes of computation is very inconsiderable. But 
others maintain, that, if the Cam! a be used, the Peri- 
phery of the Epicycle must in this operation be corrected, 


In the Marichi . 
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by multiplying it by Carn'a , and dividing by Radius. 
Wherefore the result is the same as by the former method j 
and on that account, they say, the Carn'a is not em- 
ployed. It is not to be objected, why is not the same 
method used in the Sighra Epicycle ? For the principles 
of the two differ.’ 

In his notes on this part of his text, he cites, as before 
observed, the precise passage of Braiimegupta which 
has been inserted above, and a portion of Ciiaturve'd a’s 
comment on it, and names the author. 

In another instance Biia'scara quotes in his S'irb- 
man'i B r a h m e g u pt a by name, and the commentator by 
implication (and fuller quotations of both occur in the 
notes anti commentaries), for a disagreement in regard 
to the latitude of stars and planets measured from the 
ecliptick, both on a circle drawn through its poles, and on 
one passing through the poles of the equator, the latter 
termed Sphutf a or apparent, and the other A splint' a or 
unapparent*. Biia'scara remarks, that Brahme- 
gupta has directed the latitudes of planets to be com- 
puted by one mode, and has given those of the stars in 
the other, but has stated no rule for reducing the latitude 
of one denomination to the other, or for rectifying the 
true latitude from the measure given on the circle of de- 
clination. The reason he considers to be the little dif- 
ference between them (which is true in respect of the 
planets, though not so in the case of most of the stars) ; 
and tl e frequent occasion, in astronomical computations, 
for the declination of stars, while their proper latitude is 
not an element in any calculation ; whereas, in the case 
of the planets, both are employed on different occasions : 
he adverts to a strained interpretation proposed by the 


* /. isphut'a Sara is the true latitude of a star or planet ; Sphut'a 
Sara is its declaration + declination of the point of intersection in the 
ecliptick. 
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commentator to construe Brahmegupta’s rule as 
adapted to the same denomination of latitude which is 
employed by him for the stars. Bha'scaka refutes 
that interpretation, and justifies Brahmegupta’s text, 
taken in its obvious and natural sense. 

This passage of the S'irbmam * confirms what was 
said by me, from other authority, in a former essayt, 
concerning the Hindu method of determining a star’s 
place, with reference to the ecliptick, by the intersection 
of a circle of declination, and by taking the latitude and 
longitude of the star to that point of intersection, instead 
of employing a perpendicular to the ecliptick. 

, The only other passage, to which I shall draw the 
reader’s attention, is one of considerable length, in which 
Brahmegupta, although he have rightly given the 
theory of Solar and Lunar Eclipses, with the astronomical 
principles on which they are to be computed, affirms, in 
compliance with the prejudices of Hindu bigots, the ex- 
istence of llahu as an eighth planet, and as the immediate 
cause of eclipses, and reprehends Va'ra'hamihira, 
A'rtabhatVa, Sri'shf/na, and Vishn'uchandra, 
for rejecting this orthodox explanation of the phenomenon. 
The passage is quoted by Biiascara's commentator in 
the Chintdmanu on the occasion of a more concise text of 
the Sir omani, affirming the agency of Rdhu in eclipses J. 


Ts$ Tgfrf : H 

t^ft f| n -nysrion 

O^qfSrTTrSTTT: ‘ft £*tfbTRl% 

'ft &c. Golddhydya , c. S, v. 11, 

t As. Res. vol. 9 . 

X Part. 2, ch. 7, v. 10. 

R 2 
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This quotation from the Brahme-sidd’hdnta comprising 
seven couplets in the Chintamarii , has been verified in 
the text of the Brahme-sphu'ta-siddlimta of Brahme- 


All these, with numerous other instances in the anno- 
tations and commentaries of the Sirbmani , which I 
refrain from adducing, lest the reader’s patience should 
be tired, have established to niv entire conviction the 
genuineness of the text of the Sph nt'a-sidd'h ant a, founded 
on a prior treatise entitled Brdhme-sidd’ hdnta. 

I am not unapprised, that, under a feeling of great 
distrust or unwillingness to admit the conclusions which 
follow from this position, a variety of hypotheses might 
be formed to a different effect. Braiimegupta, sup^ 
posing him (o be entirely an original writer, may have 
referred to an imaginary work, to give that kind of autho- 
rity to his performance which the Hindus most fancy ; 
or he may have lathered on a pur an a a synopsis of his 
own doctrine for the same purpose: or some other writer, 
from whatever motive, may have fabricated a pretended 
extract of a purdn'a containing the heads of Brahme- 
cupta's system. and have given currency to it on the 
strength of the reference in that astronomer's treatise to 
an anterior work. These and other suppositions grounded 
on surmise of fraud and forgery may be formed. J shall 
not discuss them ; for I have no concern but with the 
facts themselves. Bn a scar a, writing 650 years ago, 
declares, and so do all his commentators, dial he has 
followed Braiimegupta as his guide. They quote 
numerous passages from his work; and Biiascara 
affirms that Brahmeoupta took the numbers of revo- 
lutions assigned to the planets in the great period termed 
Calpa from an earlier authority. The commentators, 
who wrote from two to four centuries ago, assert that 


(i oladhydya. 
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those numbers were taken from a treatise in form of 
dialogue between Bhagavat (or Bra'hma) and 
Bhr'igu, inserted in the Vishriu-d’hermottara-purdna , 
and distinguished by the title of Brahma or Pait'amaha 
Sidd’hdnta. They cite parallel passages, which do in 
fact exactly accord in sense and import. They occasion- 
ally quote observations on Brahmecupta by his 
scholiast Chaturve'da Pritiiudaca Swa'mi'. A 
book is extant (a copy, partly deficient however, having 
come into my possession with other astronomical collec- 
tions), and which consists of a text under the title of 
Brahme-sphuta-sidd’hdnta , accompanied by a continual 
commentary by Chaturve'da Piuthu'daca Swa'mi. 
The text contains the same astronomical doctrine which 
Bha'scara teaches, and which he professes to have de- 
rived from Brahmegupta ; and passages quoted by 
him in Uis text, or at more length in his notes, or by his 
commentators, or by other astronomical writers, as the 
words of Brahmegupta, are found verbatim in it. I 
consider it therefore as the genuine text of the treatise 
used by Biia'scara as Brahmegupta’s ; and, seeing 
no reason for suspicion and distrust, I quote it as the 
authentick work of that celebrated astronomer. 

As the evidence which has been here collected, with 
reference to particular points, bears also upon other ques- 
tions, I shall now state further conclusions regarding the 
history of Indian astronomy, which appear to me to be 
justly deducible from the premises. Those conclusions 
will be supported, when necessary, by additional references 
to authorities. 

Brahmegupta and Va'ra'haaiiiiira, though 
named at the head of astronomers by Biia'scara and 
S ata'n and a, and by the herd of later writers, are not to 
be considered as the authors of the Indian system of 
astronomy. They abound in quotations from more 
ancient astronomers, upon whose works their own are 
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confessedly grounded. In addition to the names before- 
mentioned*, those of Pradyimna, La da Si nh a, and 
La d ha'cha'rya, may be here specified. But the 
Bra hme-sidd hanta and the works of A'ryabhat't'a 
are what principally engage Brahmegupta’s atten- 
tion : and the live Siddhdntas have been the particular 
subject of Vara ha mi h ira’s labours. He appears to 
have been anterior to Brahmegupta, being actually 
cited by him among other writers, whose errors are ex- 
posed and corrected. 

Va'ra'iiamihira, constantly quoted as the author of 
the Vardfii-sanhitd and Pancha-sidd' kanticd, must be 
judged from those works, which are undoubtedly his by 
the unanimous consent of the learned, and by the testi- 
mony of the ancient scholiast Biiatto'tpala. The 
minor works, ascribed to the same author, may have 
been composed in later times, and the name of a celebrated 
author have been affixed to them, according to a prac- 
tice which is but too common in India , as in many other 
countries. The Jdt'acdrnava for example, which has 
been attributed to him, may not improbably be the work 
of a different author. At least I am not apprized of any 
collateral evidence (such as quotations from it in books 
of some antiquity) to support its genuineness as a work 
of Va'ra'hamihira’s. 

In the Vdrahi-sanhitd this author has not followed 
the system whicii is taught in the Surya-sidd hanta. For 
instance, his rule for finding the year of the cycle of 60 
years, founded on the mean motions of Jupiter, shews 
that he employed a different number from that which the 
Surya-sidd hanta furnishes : viz. 364224 revolutions in 
a 2 juga, instead of 364200 ; and it appears, from a 
quotation of the scholiast, that A'ryabhat't'a is the 
authority for that number of revolutions of Jupiter. 


Page 223. 
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Before the age of Vara'hamihira and Braiime- 
gupta; and subsequently to that of Garga, a number 
of illustrious astronomers flourished, by whom the science 
was cultivated and promoted, but whose works unhappily 
are lost, or at least have not been yet recovered, and are 
at present known to us only by quotation. No less than 
ten intermediate writers are cited by Brah me gupta ; 
of whom five at the least are noticed by Va'raha- 

MIHIRA* 

The proficiency of the Yavanas in astronomy was 
known to Va'ra iiamiiiira. He has mentioned it with 
applause f , and has more than once referred to the autho- 
rity of their writers. The name of Yavanacharya, 
which occurs frequently in the compilations of Hindu 
astronomers has apparently reference to an author of 
that nation ; which is characterised by Vara'hamihira 
as a people of Mlech'has , or barbarians. The title of 
Romaca Sidd'hdnta given bySrrisHENA to his astrono- 
mical treatise, which is quoted under this title by 
Vara'hamihira and Brahmegupta, may be pre- 
sumed also to carry some allusion to the system of the 
astronomers of the West. 

If these circumstances, joined to a resemblance hardly 
to be supposed casual, which the Hindu astronomy, with 
its apparatus of eccentricks and epicycles bears in many 


* See, before, p. 223, 225, and 246. 

t n 

3 fM n 

For the Yavanas are barbarians; but this science is well 
established among them ; and they are revered like holy sagos : much 
more shall a priest who is learned in it be venerated.” 
t As. Res. vol. 9, p. 376\ 
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respects to that of the Greeks , be thought to authorize a 
belief that the Hindus received from the Greeks that 
knowledge which enabled them to correct and improve 
their own imperfect astronomy, I shall not be inclined to 
dissent from the opinion. There does indeed appeal' 
ground for more than a conjecture that the Hindus had 
obtained a knowledge of Grecian astronomy before the 
Arabs began to cultivate the science ; and that the whole 
cluster of astronomers mentioned by Brahmegupta, 
must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy, and the 
date of Brahmegupta’s revision of the Brahme-sidd'’- 
hanta. 

In reforming the Indian astronomy, Brahmegupta, 
and the astronomers who preceded him, did not take im- 
plicitly the mean motions of the Planets given by the 
Grecian Astronomer. In general they are wider 
from the truth than Ptolemy*. But, in the instance 
which is the subject of this paper, they made a nearer 
approach to accuracy than he had done, and must there- 


* Mean Diurnal Motions of the Planets. 

Brahmegupta. Hu rya-sidd'hdntu. Ptolemy. Lalande. 

0 I II in iv 0 I II III ir 0 I II m IV 0 I II III IV 

0 O 59 8 10 32 O 59 » 10 10 O 59 8 17 13 0 59 8 19 48 

J) 13 10 34 52 47 13 10 34 52 3 13 10 34 58 30 13 1U 35 1 40 

})-©12 11 26 42 25 12 11 26 41 53 12 11 26 31 17 12 11 26 41 52 

g 0 31 26 28 7 0 31 26 28 11 0 31 26 36 53 0 31 26 39 23 

£ 4 5 32 IS 28 4 5 32 20 42 4 5 32 24 12 45 32 34 13 

71 0 4 59 9 9 0 4 59 8 48 0 4 59 14 26 0 4 59 15 53 

5 1 36 7 44 35 1 36 7 43 39 1 36 7 43 6 I 36 7 48 24 

^ 020 22 52 020 22 53 0 2 0 33 31 0 2 0 35 38 

In this comparative Table, computed to fourth minutes, it will be 
remarked, ? hat the Hindu astronomers mostly agree to third minutes 
and differ in the fourths. They disagree with Ptolemy at the thirds, 
and give, in almost every instance, slower motions than he does to the 
Planets, and still slower than the truth. In the moon’s synodical 
motion, however, they are very nearly correct. On the other hand, 
the equation of the centre deducible from the epicycles (page 239) is 
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fore have used other observations besides those which he 
has recorded. 

The Arabs adopted, in its totality, Ptolemy's theory 
of the motions of the planets ; which the Hindus have 
only in part. But the Arabs improved on his astronomy 
by careful observations ; a praise to which the Hindus 
are not equally entitled. AlbatanI discovered the 
motion of the Sun’s apogee, and suspected from analogy 
a motion of the apsides of the minor planets *. The 
Hindus surmised the motion of the apogee of the Sun, 
and nodes and apsides of the planets, from analogy to 
the Moon’s but were unable to verify the conjecture 
by observation ; and have in fact merely assigned arbi- 
trary numbers to the supposed revolutions, to bring out 
the places right, (or as nearly so as they had determined 
them,) relatively to the origin of the ecliptick in their 
sphere, and conformably to their assumption of a grand 
conjunction of the planets, nodes, and apsides, in that 
point of the ecliptick at a vastly remote period. Bhas- 
caha, when treating of the manner of verifying or of 


a nearer approximation to the truth than results from the eccentricity 
assigned by Ptolemy to the Orbits of the Planets. 

For instance : — 

o I II 

Eccentricity of the Sun's Orbit : 

Sun/ a Sidd’hdnta and Brahmegupta (Radius of the ? ^ jq 30 

Epicycle) $ 

Hipparchus and Ptolemy (Aim. 1. 3. c. 4.) in parts, of? 0 n( . ^ 


which Radius contains 60 J ~ 

Albatani (c. 28.) 2 4 45 

Greatest equation of the sun’s centre. 

Surya-sidd’hdnta, &c. (computed by the commentators) 2 10 32 

Ptolemy (Rice. Alin, nov.)., 2 23 

Albatani 1 59 

Alphonsinc Tables 2 10 

Kepler, 2 3 46 

Lalande (3d Edit.) * 1 55 3 6’J 


* Montucla, p. 349. 
t Bha'scara in Vdmnabhdshja . 
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finding the number of revolutions of the planets, &c., in 
a given period, teaches the mode of observing the planet- 
ary motions, but considers the life of man too short for 
observing the motion of the apsides and nodes (the 
Moon's excepted): and certainly the revolutions assigned 
to them by him and other Hindu astronomers are too few, 
and the motion too slow (the quickest not exceeding 
7 degrees in 100000 years), to have been assumed on 
any other ground but the arbitrary one just now stated. 
The astronomical instruments employed by the Hindus , 
of w r hich Bha'scara describes nine, including one of 
his own invention, and comprehending the quadrant, 
semicircle, and entire circle, besides the armillary sphere, 
horary ring, gnomon, and clepsydra*, were too rudely 
executed, whatever may he thought of their design, to 
enable the astronomers to make very delicate observa- 
tions ; and they were not assisted, as in the precession 
of the equinoxes, by the memory of a former position 
recorded in their ancient writings. 


NOTE REFERRED TO FROM PAGE 230 . 

According to A'ryabha'tt'a, as quoted by Braiimegupta and 
"his scholiast Prit hu'daca Swa'mT, 

One Yuga contains Years 1 , 080,000 

One Maha-yuga zz 4 Yvgas 4 , 320,000 

One Menu-yvga zz 72 Maha-yugas 311 , 040,000 

One Calpa zz 14 Menus zz 1008 Maha-yugas 4 , 354 , 560,000 

The Calpa began on Thursday 1st Chaitra suela y 
at the moment of sun-rise at Lancd. 

Years expired from the commencement of the Calpa 
to the war of the Bharata, or beginning of the Cali age , 1,986,120,000 

Add expired years of the Cali to the S'aca era. . . . 3,179 

Years from the beginning of the Calpa to the com- 
mencement of the S'aca era 1,986,123,179 


Goladhynya, ch. 9- 
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Years expired from the commencement of the pre- 
sent Mahd-yuga to the beginning of the Cali age y 
when there was a conjunction 3,240,000 

Revolutions of the earth round its own axis, in a 
quadruple yuga, or Mahd-yuga 1,582,237,500 

Hence, deducting revolutions of the sun ........ 4,320,000 

Remain, Nycthemera, or Savana days, in a Mahd- 
yuga 1,577,917,500 

(Hr Length of the sidereal year 

is therefore, according to A'ryab’- d gin d h i ii 
hatt'a 365 15 31 15 or 365 6 12 30 

N. B. A'ryab’hat't'a taught the earth’s diurnal revolution round 
its axis; a doctrine which Braiimegupta controverts, but to which 
his scholiast Prit’hu'daca Swa'mi' inclines. 

According to the Paulis a-sidd’hant a cited by Bhat'totpala on 
Va'ra'iiamihira’s Sanhitd , and by Prit'hu'daca Swa'mi on 


Braiimegupta’s Sidd'hanta , 

Crtta-yuga, 4,800 divine years = 1,728,000 

Tretd, 3,600 = 1,296,000 

Dwapara , 2,400 =: 864,000 

3,888,000 

Cali , 1,200 = 432,000 

Mahd-yuga, =z 4,320,000 


This author's computation of the Calpa has not 


been found in any quotation ; but he is cited as reck- 
oning its commencement from midnight. 

Years expired from the commencement of the pre- 
sent Mahd-yuga to the first conjunction of the planets, 

in the Crita-yuga 648,000 

Interval between that and the last conjunction, at the 
beginning of the Cali-yuga 3,240,000 


Y ears expired to the commencement of the Cali-yuga i y 3,888,000 


Mean solar ( Saura ) days, termed by other astro- 
nomers Savana days, in one Mahd-yuga 1,577,917,800 

S3* Length of the year, accord- d gin d h i n 

ing to the Paulisa-jidd'hdnta .... 365 15 31 30 or 365 6 12 36 
N. B. The difference of 300 days in the computations of Aryab’- 
hat't'a and Pulis'a, gives one day in 14,400 years, as is remarked 
by Brahmegupta. 
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Length of the year, 

according to the Surya- d g i n hi d h i u in nn 

sidd’kdnta 3 65 15 31 31 24=365 6 12 36 33 36 

— according to d g i ii hi d h i n 

Brahmegupta .... 365 15 30 22 30zi365 6 12 9 

The computation of the Yuga and Calpa , according to these autho- 
rities, is well known, and need not be exhibited in this place. They 
make it begin on Sunday ; the one at midnight, the other at sunrise, 
on the meridian of Lanca ; and the elapsed years to the beginning of 
the Cali age are 1 ,972,944,000. (To which Brahmegupta adds 
3,179 years to the S'aca era.) The S urya-sidd' hanta deducts 
17,064,000 years; making the epoch of a supposed conjunction of 
planets by so many years later than the beginning of the Calpa . 


REVOLUTIONS of the PLANETS. 


According to Puus'a, 
quoted by Bhat'totpala, 
In a Maha-yuga. 

Sun 4,320,000 

Moon (Periodical) 57,753,336 

Mars 2,296,824 

Mercury 17,937,000 

Jupiter 364,220 

Venus 7,022,388 

Saturn 146,564 


According to the According to 
Surya-sidd' hanta, Brahmegupta, 


In a Mahd-yvga. 

In a Culpa. 

4,320,000 

4,320,000,000 

57,7.53,336 

57,753,300,000 

2,296,832 

2,296,828,522 

17,937,060 

17,936,998,984 

364,220 

■ 364,226,455 

7,022,376 

7,022,389,492 

146,568 

146, 567, 29S 


Days 1,577,917,800 1,577,917,828 1,577,916,450,000 

P* A'ryab'hatt'a states the revolutions of Jupiter at 364,224. 
And Va'ra'hamihira's rule for the cycle of 60 years of Jupiter is 
founded on that number. The periods assigned by these’ two authors 
to other planets have not been ascertained ; except Saturn’s aphelion, 
reckoned by A'ryab’iiatYa at 54 revolutions in a Calpa. A'ry- 
ab’hat't'a’s numbers are said to have been derived from the 
Pardsara-sidd’ hanta. (As. Res. vol. 2, p. 242.) 
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On the Height of the Himalaya Mountains. 


By H. T. COLEBROOKE, Esq. 


When i presented to the Society the narrative of a 
journey, performed by Lieutenant Webb and Captain 
jR/Aper, to explore the sources of the Ganges, I had 
occasion to notice the observations mentioned to have 
been made for determining geometrically the altitude of 
remarkable peaks of the snowy mountains, and the in- 
ference which appeared to be fairly deducible, that this 
chain of mountains is among the most elevated in the 
known world, neither surpassed nor rivalled by any other 
but the Cordillera of the Andes*. I should have been 
justified by the premises in saying more : but I thought 
it right to speak thus guardedly ; not having been then 
enabled to examine the particulars of the altitudes taken, 
the distances measured, and the calculations founded on 
them ; nor to procure barometrical measurements 
tending to confirm or to correct conclusions drawn from 
those grounds. But having been since furnished with 
further observations taken by Lieutenant Webb, in pro- 
secution of the same inquiry, and having compared them 
as w r ell with those before made by him, and by the late 
Lieutenant-Colonel Colebrooke, as with Lieutenant- 
Colonel Crawford’s labours in the pursuit of the same 


* As Res. Yoi . xi, p. 445. 
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inquiry, I consider the evidence to be now sufficient to 
authorize an unreserved declaration of the opinion, that 
the Himalaya is the loftiest range of Alpine mountains 
which has been yet noticed, its most elevated peaks 
greatly exceeding the highest of the Andes. 

This had been long suspected, or rather had been 
very generally believed, in India , upon less conclusive 
evidence than will now be submitted to the public. It 
was remarked, that this chain of mountains constantly 
covered with snow is visible from the plains of Bengal 
at the distance of 150 miles * (it might have been said at 
a still greater distance). This fact demonstrates great 
elevation. For the peak of Teyde, or Teneriffe , mea- 
suring nearly 12,000 feet f, is discernible in clear wea- 
ther at a distance of 120 miles, and appears like blue 
vapour scarcely darker than the sky ; and Chimborazo , 
the highest peak of the Andes, ascertained to be more 
than 20,000 feet high J, is seen at a distance of little more 
than 60 leagues, the rest of the Cordillera of the Andes 
being then concealed from view : but the Himalaya 
chain of mountains is visible in the horizon, as a conti- 
nued line extending through more than two points of the 
compass, at a distance equal to that last mentioned, ap- 
pearing in clear weather like white cliffs, with a very dis- 
tinctly defined outline. 

To justify the assertion, that the distance, at which 
the chain of snowy mountains continues to be visible, 
exceeds 150 miles, it may be sufficient to mention, that 
it is seen bearing Easterly of North, from Patna and 
from other stations (as Bhagalpiir , &c.), on the Southern 
bank of the Ganges. Now the latitude of Patna, by 
astronomical observation, is 25° 36 ' § ; and that of Cafh- 

* Rennel’s Memoir of a Map, p. 302. (2d Edit.] 

t 1 ,904 French toises. 

t 3,220 French toises. 

§ Reuben Burrow, 




HIMALAYA MOUNTAINS, 


255 


mandu , nearly due North of it, is 27° 42'* * * § , the difference 
being 126 geographic, or about 146 English, miles. But 
the nearest of the Himalaya mountains are yet distant 
in a horizontal line above 25 miles from the last-men- 
tioned town; more than one valley and intermediate 
ridge being interposed ; some of which, to a distance of 
ten miles, have been visited by Europeans , without ap- 
proaching within several days’ travelling distance of tjie 
foot of the Himalaya f . 

The continuation of the same chain of mountains 
divides Butcin from Tibet , and is distinctly visible 
from the plains of Bengal. Captain Turner and 
Mr. Saunders, on their journey to Tisholumbo , after 
traversing But an and crossing the frontier of Tibet , 
found themselves near a range of mountains covered with 
everlasting snow, which seemed to be but two miles dis- 
tant from their route. Captain T. particularly noticed 
a conspicuous peak held in high veneration by the 
Hindus , and named Chamalari. Both the travellers 
were satisfied, the one from the remarkable form of the 
peak, the other from the height and bearings of the 
range, that the mountains which they then viewed are 
the same which are seen from Purnea , Rajmahl , and 
other places in Bengal\ . Now, according to the survey 
of Captain Turner’s route, Chamalari is placed in Lat. 
28° 5 ' Long. 89° 18'; a position no less than 165 geo- 
graphic miles from Purnea, and 200 from Rajmahl, 
which is situated in Lat. 25° 3' and Long. 87° 44' by 
observation §. From a commanding eminence, on the 
frontier of Tibet , the travellers had an extensive view of 
the mountains of Butcin , covered with verdure to the 
very tops ; and it appears, from what is said by them, 
that Butcin contains no mountains on which snow con- 


* Lt.-Col. Crawford. 

t General Kirkpatrick’s Account of the, Kingdom of Nepal. 

I Capt. Turner’s Narrative, p. 203 (2cl Edit.), Phil. Trans, vol. 79- 

§ Hf.uben Burrow. 
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tinues during all seasons of the year, and few on which 
it remains until the middle of summer. These circum- 
stances seem to establish, beyond question, the fact, that 
the snowy range, of which Chamalari is a part, is that 
which is seen from stations in Bengal , distant 165 and 
even 200 geographic miles, answering to 191 and 232 
British miles. Now it requires an elevation exceeding 
28*000 feet to be barely discernible in the mean state 
of the atmosphere at so great a distance as that last 
mentioned; though a much less elevation, it must be 
acknowledged, may suffice under circumstances of ex- 
traordinary refraction. 

The presumption, which was however raised on these 
grounds, was to my apprehension corroborated by ob- 
servations, which I had myself the opportunity of making 
twenty years ago ; and which gave, according to the note 
I have preserved of them, 1° V for the usual altitude of 
a conspicuous peak of the Himalaya viewed from a sta- 
tion in Bengal , which, according to the construction of 
Renneb’s map, was not less distant than 150 English, 
or about 130 geographic, miles. ’If this distance might 
be relied on, the height to be inferred from that observa- 
tion of altitude, after a due allowance for terrestrial refrac- 
tion, would considerably exceed that of Chimborazo , 
being not less than 26,000 feet above the level of the 
plains of North Bengal. But, as the distance was not 
ascertained with sufficient accuracy for the purpose of 
confidently grounding on it a calculation of this nicety, I 
proposed to determine it by observations of the bearings 
of the same peak, from two places distant enough to 
afford an adequate base, the length of which might be 
found by correct survey. Not having had the means of 
completing the inquiry upon the principle here explained, 
I recommended it to the attention of the late Lieutenant- 
Colonel Colebrooke, by whom it Mas prosecuted 
during his survey of Rohilkhand; and it has been further 
pursued to a satisfactory result by his assistant, Lieutenant 
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Webb, during his journey towards the sources of the 
Ganges, and finally during a survey of the province of 
Gorakhpur . 

Colonel Colebrookes notice was also drawn to 
the subject by the communications of Dr. Francis 
Buchanan and Lieutenant-Colonel C a a w ford, 
who both visited Nepal in 1802, and who were con- 
vinced by the information they received there, from in- 
telligent persons, that the sources of the Ganges arc on 
the southern lace of the Himalaya , and that these moun- 
tains are of vast height, lie had likewise a knowledge 
of a survey by Lieutenant-Colonel Crawford, executed 
in 1805, along the northern frontier from Behar to Ra- 
hil k ha ml, in which bearings were taken of every re- 
markable peak of the snowy range, which could be seen 
from more than one station ; and consequently the dis- 
tance ol those peaks from the places of observation, and 
their geographical positions relatively to the plains of 
Hindustan , were determined by the intersection of the 
bearings and by calculation. Colonel Crawford had 
also taken altitudes, from which the height of the moun- 
tains might be computed, and which gave, after clue 
allowance for refraction, the elevation of conspicuous 
peaks, at least equal to that above mentioned. But the 
drawings and journal of this survey have been unfortu- 
nately lost. 

The observations instituted and completed by Lieute- 
nant-Colonel Colfd rook e, while in Rohilkhand, were 
two ; one taken at Pilibhit , where the elevation of a 
peak distant 1 14 English miles, according to bearings 
from two stations, the distance between which was 
measured, was found to be T 27 ' ; the other at Jet hpur , 
where the elevation of the same peak, distant 90 English 
miles, was observed to be 2 8'. I find among his papers 
numerous other observations of the bearings and ap- 
pearance of the chain of snowy mountains, as seen from 
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many successive stations. But the only altitudes which 
have been preserved are those above mentioned. 

In calculating from these observations of altitude, allow- 
ance was first made for refraction at the same rate as for 
celestial objects of the same apparent altitude : and, from, 
the observed elevation so corrected, was deduced a height 
of 20,0 19 feet for the mountain as viewed from Pilibhit , 
and 20,598for the same as seen from Jefhpur, or20,308| 
feet on a medium of both observations. But the allow- 
ance for refraction being much too great, amounting to 
fths of the contained arc in one instance and T 3 T ths in 
the other, the computation was again made, allowing |th 
of the intercepted arc for terrestial refraction, and the 
result showed a height approaching to 22,000 feet 
above the level of the plains of Rohilkhand. 

However, this allowance of an eighth part of the con- 
tained arc still exceeds the mean of terrestrial refraction, 
as appears from the trials conducted by General Roy, 
and Colonels Williams and Mudge*, and especially 
from those of the last-mentioned observer. They found 
terrestrial refraction subject to great variation, amounting 
to no less than |d of the contained arc in some instances, 
and so small as ^th of the intercepted arc, and even 
less, or absolutely 0, in others. But, in the numerous 
observations of those gentlemen, the extreme instances 
are few ; and the range of variableness is commonly 
within narrower limits, from |th to -^th, being on a 
mean either T jth or T Vth part. The trials most to be de- 
pended on, being those which were conducted by means 
of correspondent and contemporary observations, give a 
mean of ^th. It appears, also, that the refraction is 
least variable where the ray passes through the air at a 
considerable distance from the surface of the earth, for 
the greatest part of its course : which is eminently the 


* Phil. Trans, vol. 80, 85, and 8 7 , 
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case in the instance under consideration ; and especially 
in some which will be subsequently noticed, where the 
altitude of the mountains was taken from elevated spots : 
and, in all, the ray must pass for a great part of its course 
through a stratum of the atmosphere of much less den- 
sity than in the experiments of Geneial Roy and Colonel 
Mudge, to which reference has been made. 

It follows, from these considerations, that the mean 
terrestrial refraction should not be taken at more than 
fith of the arc contained between the object and station. 
This allowance agrees with that which Delambre 
directs to be made : it exceeds what was found by 
Legendre, (viz. T Vth) ; and it approaches very near to 
Maskelyne’s estimate of ^th. But from Major 
La mbton’s observations, in the peninsula of India, ter- 
restrial refraction was found to vary from jth to T ^th # , 
or on a medium |th of the contained arc. As this mean 
refraction may be thought more applicable to the north 
of India than that deduced from the trials made in the 
climate of Great Britain , I shall compute from altitudes 
reduced by this as well as the preceding correction for 
refraction, and contrast the results with similar calcu- 
lations, in which the refraction shall be taken at the 
utmost quantity which any past experience could justify, 
viz. 3d of the arc. 

To compute from the data, we have, in an oblique 
plane triangle, the angle (B) at the base of the moun- 
tain, which exceeds a right angle by half the contained 
arc ; or (which is the same thing) by half the angle at 
the earths centre subtended by that arc ; the angle (S) 
at the station of observation, which is the sum of the 
observed altitude (corrected for refraction) and half 
the contained arc ; and one side (A), which is the 
chord of the contained arc, or distance between the 


* Page 100 of this Volume, 
s 
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base of the mountain and station of observation, dif- 
fering but a few feet, in the cases before us, from 
the circular arc itself. The angles and one side of 
the triangle being thus known, the other two sides 
may be found ; one of which, subtending the angle S, is 
the height of the mountain, or perpendicular from its 
summit to the middle of its base. The observations at 
Pilibhit and Jct'hpur , calculated upon this principle, 
and with an allowance of ^th for refraction, give 22436 
and 22146 for the elevation of the peak observed from 
those stations ; or on a mean 22291 feet above the level 
of the plains of Rohilkhand ; or about 22800 feet above 
the level of the sea. 

In the same manner may be calculated the height of 
the peak, situated, according to the information of the 
mountaineers, near the source of the Jamund , and mea- 
sured from the summit of Ndgun-ghdti y near Ldlun , 
under an angle of 3° 17', and, from that of Chandra - 
badam , under one of 2° 50'. The position of the moun- 
tain, deduced from horizontal angles taken at both sta- 
tions, is settled by Mr. Webb in lat. 31° 23', long. 
78° 3 T*. The latitude of the stations, determined by 
astronomical observations made at the next places of en- 
campment!, is 30° 32' and 30* 20' ; and the distances, 
taking the longitudes as inferred from survey, are 54'. 2 
and 63 .2 geographic miles respectively. Whence, al- 
lowing y T th for refraction, we have 20895 and 2 1 855 
feet ; or, with an allowance of 20503 and 2 1 320 feet ; 
for the elevation of the mountain above those stations. 
Their respective heights are yet unascertained : but 
Chandra-badani was, by Mr. Webb, thought the 
highest, contrary however to what the result of the pre- 
sent calculation indicates. The height of Nagun-ghdti 
was estimated by him at 5000 feet ; and this guess is 


* Asiatick Researches, vol. II, p. 442. 
t MS. Journal. 
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corroborated by a trigonometrical measurement of a 
mountain called the Khanjar near Bhuwan-dM *, seen 
the preceding day, and found to be 3297 feet above the 
valley. It is distantly supported by barometrical mea- 
sures of mountains in a different part of the same chain, 
as will be noticed further on. 

The elevation of the Jamunavatdri appears then to 
be not less than 25000 feet above the valley. It is 
however right to observe, that this measurement of the 
height of that mountain above the summit of the passes 
from which the angles were observed is not entirely to 
be relied on ; as the distances are not determined with 
sufficient precision, being dependent on the relative po- 
sition of the stations in longitude, concluded from a sur- 
vey performed by means of a route measured by time in 
a very uneven country. 

It might be expected that use should be made of nu- 
merous other observations, which were taken from various 
elevated situations among the lower mountains, especially 
those which exhibited much larger angles ; on the pre- 
sumable ground, that the height of any selected point 
among the numberless snowy peaks of the Himalaya 
would be best ascertained by angles taken at the nearest 
positions approaching it. No doubt such would be the 
ease, could a survey be leisurely performed in the moun- 
tains, choosing the littest stations upon a previous view 
of the country, and satisfactorily identifying the point to 
be observed. But a hasty journey (more was not in this 
instance practicable) among mountains nearer to the ob- 
ject affords less means of an accurate measurement than 
a survey carefully conducted at a remoter distance in the 
champaign country. Instead of keeping in view, from 
day to day, during the progress of survey, the same se- 


* It is to be regretted that more frequent opportunities did not occur 
for similar measurements. 
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lected point, and being fully assured of its identity by 
the uniformity, or at least the very gradual alteration of 
its appearance, the traveller through the mountainous 
skirts of the Indian Alps loses sight of those objects for 
successive days as he proceeds along the valleys, and 
finds it impracticable, when he emerges to higher ground, 
his route leading him over some mountain, to discern 
from its summit the loftiest peak, now perhaps inter- 
cepted from his view by one nearer, though of less ele- 
vation ; or to discriminate and recognise among innu- 
merable glaciers, which have varied their aspect with 
his change of place, the particular snowy peak before 
contemplated by him from another side, in a different 
point of view, and with another aspect. 

On these considerations, and after carefully inspecting 
Mr. Webb's journal, in which I find observations of 
unnamed snowy peaks seen from the stations of Refhal * 
and Bahmencbt hi f under angles of nine and ten degrees; 
with others, from more distant stations, of mountains 
supposed to be known, as the peak near Gangdvatari 
seen from Nagun-ghati and Chandra-badani and 
'Ceddr-nafh from the last mentioned station § ; I do not 
deem any of these ] joints to be so verified as to be made 
the certain grounds of a correct measurement of altitude. 
The horizontal distance of the near glaciers appeared to 
the travellers, in more than one instance, to be only ten 
miles || ; but this, being a mere guess, cannot serve for 
the basis of correct calculation. Employed as a conjec- 
tural measure, it gives 9000 feet for the height of the 
object* above the lofty spot whence they were viewed. 

* 10° 18'. 9° 55'. 9° 42'. 9° 19'. 8° 19' bearing respectively N. 
62° 49'. E. N. 59° 04' E. N. 54° 56 E. N.49°42'. N.45°28'E. 
and further diminishing a$ the bearings grew more Northerly. 

t 9° 55'. 9° 14'. 8° 17' bearing N. 43° 35' E. N. 39° 12' E. 
N. 28° 17 E. respectively. 

X 3o l and 2° 50'. 

§ 2° 34'. 

U Asioixck Researches, 11, p. 515 and 552. 
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The position of Ctdar-nath is not confidently stated # , 
the materials for determining it being insufficient. Sup- 
posing however that of Gangdvatari to be more nearly 
correct, the pyramidical peak in the vicinity of that cele- 
brated place, if indeed the same which was seen and 
measured from Nagun-ghdti , is 17784 feet above the 
summit of that pass, esteemed to be 5000 feet high. 

But, leaving these conjectures and doubts, let us pass to 
more certain observations and more exact measurements. 
To Colonel Crawford I am indebted for the commu- 
nication of observations made by him at Cat-hmdndu. 
Another set, much more numerous, was taken by him 
during an extensive survey along the frontier, but it is 
not at present within his reach. If not actually lost, as 
was believed when a preceding paragraph of this essay 
was written, the journal of his observations is probably 
in England , and, when there found, will confirm whatis 
here stated upon other grounds. 

At present what w^e possess of that laborious survey 
is the protraction of it, showing the positions of the moun- 
tains as they were determined by cross bearings taken 
from a great number of stations between Purnca in 
Bengal , and Balrampur in Ayudh. This document, 
however, is invaluable for the purpose of the present 
inquiry. 

Colonel Crawford, during a long sojourn at Cat'll - 
mandu in 1 802, took the angles of several selected points, 
of which he determined the distances by trigonometrical 
measurement, having taken the bearings from various 
stations in the valley of Ntpal , the relative situations of 
which were ascertained by a trigonometrical survey pro- 
ceeding from a base of 852f feet, carefully measured 
four times, and verified by another base of 1582 feet, 


* Asiatkk Researches, 11, p. 445. 
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measured twice. The positions of the same mountains 
were also settled by observations of them made from the 
plains of Behar in the progress of the great survey which 
has been mentioned. 

The angles of elevation of the mountains above the 
stations of Sambhu and the queen’s garden near Cafli- 
mundu were taken with an astronomical sextant and an 
artificial horizon, Among the most remarkable is an 
observation of a mountain pointed out as mount Dhaibun. 
It w r as seen under an angle of 5° 4' 21", and ascertained 
to be distant 35? g. in. The elevation calculated from 
this measure is 20140 feet above the station from which 
the altitude was taken, and which is itself more than 4500 
feet above the level of the sea, as concluded from baro- 
metrical observations to be subsequently mentioned. 
Another seen under a similar angle, 5° 3 ' 58", but less 
distant by four miles, exceeds the elevation of the station 
by 17819 fee t. Both these mountains are but little to 
the eastward of north from Cat’hmandu. The following 
are as little north of east ; viz. one nearly in the po- 
sition of the Cdla-bhairava* , distant 59 g. m., with an 
altitude of 2° 48' 6", and consequently 20025 feet 
high ; another in its vicinity, with an angle of 3° 23' 
6", distant 48 g. m. and elevated 18452 feet; and a 
third, as much more remote, being 68 g. m. with an 
altitude of 2° 7 ' 21", and a consequent elevation of 
18662 feet above Cathmdndu. 

All those mountains are perceivable from Patna : the 
first or the supposed Dhaibun , at a distance of 162 g. m., 
and Cdla-bhairava , or the mountains in its vicinity, at 
that of 153, 150, and 145 g. in. These are the nearest 
of the Himalaya which are visible from that city. The 
most remote are seen in the N. E. quarter, at theprodi- 


* General Kirkpatrick's Account of Nepal. 
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gious distance of 195 g. m., ascertained by their position, 
which is determined by bearings taken by Colonel 
Crawford from stations approaching within a hundred 
miles of their site. 

Mount Dhaibun , or at least the peak which was indi- 
cated to Colonel Crawford under that name, and which 
is not surpassed by any of the points measured from 
Cat'hmundu , was viewed by General Kirkpatrick, if 
indeed it be the same mountain, from a position ten miles 
nearer to it on mount Bhlrbandi and his animated 
description of the sublime prospect contains presumptive 
evidence that the remoter glaciers of the Himalaya are 
still more elevated ; for be speaks of a. neighbouring 
mountain not less stupendous, yet surpassed by one of 
the pyramidical peaks of the snowy chain seen peeping 
over its towering summit. It may readily be credited 
that the more accessible mountains which approach 
Cat'hmdnda, as Jibjibia , Dhaibun , and Dhunchd, may 
be inferior in height to the abrupter peaks in the chain of 
the Himalaya. 

Among the loftiest in that chain is one distinguished 
by the name of Dhawala-giri , or the white mountain, 
situated, as is understood near the source of the 
Gandhac river, called in its early course Sdlagr&mt , from 
the schistous stones, containing remains or traces of 
ammonites, found there in the bed of the river, and thence 
carried to all parts of India, where they are worshipped 
under the name of Sd la grama ; the spiral retreats of 


* Account of Nepal, p. 138. It is right to observe that the map 
annexed to that publication places Dhaibun and other mountains, as 
Dhuncha and Ghirkhu , much nearer to CaChmdndu than they are by 
Colonel Crawford's survey. The latter is however most to be 
depended on. 

t Kirkpatrick : Nepal. Sdlagrdma stones are found in great 
abundance near Muctindt’h, and more sparingly at Dum dher clrnd 
still nearer to the source of the Gandhac . Colonel Crawford's MS. 
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antediluvian molluscas being taken by the superstitious 
Hindu for visible traces of Vishnu. 

A high peak, among the most conspicuous of those 
which are seen from the plains of Gorakhpur , and on 
that account selected by Mr. Webb for a measurement, 
conducted by means of observations taken at different 
stations in that province, was pointed out to him as re- 
cognised by the mountaineers to be Dholagir ( Dhawala- 
giri). Mr. Webb took the bearings from four stations, 
and Altitudes from three ; and the particulars of his 
observations arc as follow : — 


At station A, situated near Kha - 
tur, bearing of the snowy peak P, 
corrected for magnetic variation 
and error of adjustment by an azi- 
muth observed at the time N. 30° 12' E. 

Altitude 2° 48' 

At station B, Nowd newddli on 

the Rapti. Bearing of P N. 49° 30' E. 

At station C, two furlongs W. of 

Sdutraon. Bearing of P.. N. 35° 49' E. 

Altitude . . . . . 2° 19' 

At station D, two furlongs W. of 

Bhopetpur. Bearing of P, N. 60° V E. 

Altitude 1° 22' 

B bears from A by the survey, 

W. 2° 5' N. distant, 43,4 B. M. 

D bears from A, W. 7° 5' N 73,5 B. M. 

The bearing of C from A is 
not used, the side A C measuring 
only 16,3 B. M. 

C to B W. 13° 54' N, distant 29,4 B. M. 

C to D W. 15° N. 60 B. M. 

B to D W. 14° 3° N 30,5 B. M. 


From these data Mr. Webb computes the distance of 
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the peak (P) from the stations A, C and D*, at the num- 
bers under mentioned: viz. From the station A, by the 
triangle A P B, 89,6, and by the triangle A P U 89, 1 ; 
mean of both computations 89,35 miles, or 471768 feet. 
From the station D, by the last triangle, 135,9, and by 
C P 1) 1 36,8 ; mean of both, 136,35 miles, or 719928 
feet. From C, by the last of these triangles, 103,4, and 
by C P B 102,3 ; mean of both 102,85 miles, or 543048 
feet. He remarks that several other bearings of the same 
peak were taken from different stations ; and that, by 
laying off’ the rhumb-lines of bearing on the map, they 
intersect at very inconsiderable distances from the position 
of the peak, as deduced from those which were selected 
for calculation. 

Let us proceed to compute the height of Dhawalagivi 
(vulg. Dfiblagir) with the foregoing measures of distance 
and the observed altitudes. 

At the station A we have the distance 471768 feet, 
77,85 geographic milest, or in parts of a circle 1° 17' 
51"; the chord of which in feet is 47 1 758. The altitude 
observed being 2° 48 , and the refraction being taken at 
-/ 7 th of the intercepted arc, the angles are S 3° 20' 26" 
15'" and P 86’ O' 38" 15'", with the side S B 471758 ; 
whence we have the side B P, or height of the mountain, 
27558 feet. 


* Sec* the annexed map. 

t The geographic mile, or sixtieth part of a degree of a great circle, 
is here taken at 6060 feet. The length of the meridional degree in 
different latitudes, according to the latest measurements, being 60.995 
fathoms in latitude 66° 20', 60820 in latitude 52° 2', 6*0783 in latitude 
46° 12', and 60487 in latitude 11° 6'; whence may be concluded 
60600 nearly between the latitudes 27° and 31° ; and this measure is 
employed without correction or modification, though the position of the 
arcs be at acute angles to the line of the meridian ; greater precision 
in reducing the distances to parts of a great circle appearing to be 
unnecessary, as the utmost accuracy would make little difference in 
the computed height of a mountain. 



268 


ON THE HEIGHT OF THE 


By a similar calculation of the altitude of the same 
mountain observed from the stations C and D ; viz. 
2° 19' and 1* 22', or corrected for refraction 2“ 11' 32" 
and 1° 12' 6", with the distances above found, which in 
parts of a circle are 1° 29' 36" 36 v// and 1° 58' 48", and, 
reduced to the chords of the arcs in feet, 543031 and 
719893, the height comes out 27900 and 27573 ; or, on 
a mean of the three, 27677 feet above the plains of 
Gorakhpur ; and reckoning these to be 400 feet above 
the mouth of the Ganges , as inferrible from the descent 
of the stream of rivers, the whole height is more than 
twenty-eight thousand feet above the level of the sea. 

The following table exhibits a comparison of this 
result, with other computations made on different rates 
of refraction : — 


Dl *- Interc. Air. Height, allowing for refraction. 

arc by 

tion. w> J 

miles. ‘leg. obs. i A $ -jV h U h 

A 89-fJo 1° 17' 51" 2° 48' 24875 26663 27110 27476 27558 2/626 27855 

C 102 7 n S o 1° 29' 36''.6 2° 19' 24348 ‘>6716 27303 27792 279^0, 27991 28294 

]) 136/oo-l 0 58' 48" 1° 22' 21338 25494 26554 27384 27573 27773 28236 

Mean 2.3520 26091 26784 27551 27677 27797 28145 

Ex! reme difference 3537 1222 774 403 342 365 439 


It is apparent, from inspection, that the observations at 
the stations A and D agree best ; and if that computation 
he nearest the truth, wherein the extreme differences are 
least, the conclusion will be, that the height is about ‘27550 
feet ; such being the elevation deduced from the mean of 
observations calculated according to middle refraction. 

The limit of error arising from refraction must be taken 
at less than 850 feet, as the observations at A and C 
coincide for the height of 26690 feet, |th of the contained 
arc being allowed for refraction ; and those at C and D 
for an elevation of 28290 feet, f ^th being allowed ; while 
those at A and D do so for the mean altitude of 27565 
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feet, refraction being taken at the middle rate of -th ; 
and a larger allowance than \ th of the intercepted arc, 
which would exceed mean celestial refraction for like 
altitudes, cannot be requisite, without very wide disagree- 
ment in observations made on different days, which 
would mark extraordinary refraction ; but that is not the 
case with those in question. 

The limits of error in respect of the observations them- 
selves, whether for the distance or for the altitude, are 
more confined, since the uncertainty in the distance, 
amounting to a quarter of a mile in one instance, and half 
a mile in the rest, induces uncertainty in the computed 
elevation to no greater extent than 76 or 99 feet for the 
nearer stations, and 180 for the most remote. An error 
of a whole minute in an observation of altitude affects the 
consequent calculation of height in the proportion of 
about 200 feet for the more distant station, and 130 to 
150 for the nearer. But the instrument which was used 
should, with due care, give angles true within that quan- 
tity ; and the observer was enjoined to take the angles to 
the nearest minute *. 

It would be an extreme supposition that the errors 
have in every instance been the highest possible, and on 
the side of excess. Assuming, however, that they are so, 
the elevation, as observed from the two nearest stations, 
is not reduced below 26457 and 26467, or, on the mean 
of both, 26462 above the plains of Gorakhpur. 

We may safely then pronounce that the elevation of 
Dhawalagiri, the white mountain of the Indian Alps j', 


* Instructions, quoted in Asiatick Researches, vol. 1 1, p. 448. The 
writer of these was acquainted with the instrument, and knew the degree 
of precision which it comports. 

t Sans.DJiawala, white; Giri, mountain. Vulg. Dhoulagir, the white 
mountain. Kirkpatrick's Nepal, p. 287* It is the Mont-blanc 
of the Himalaya. 
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exceeds 26862 feet above the level of the sea; and this 
determination of its height, taken on the lowest compu- 
tation of a geometrical measurement, is powerfully corro- 
borated by the measure of an inferior, though yet very 
lofty mountain, observed from stations in Rohilkhand . 

It may be satisfactory to bring this measurement to the 
test of comparison with the calculation of heights from 
like observations of small angles at great distances in a 
case where the elevation is otherwise known or more pre- 
cisely determined. This we arc enabled to do in the 
very instance most to be desired, that of Mont-blanc , 
heretofore considered to be the loftiest mountain of the old 
continent. Its altitude, as seen from Pregny , a station 
half a league from Geneva , near the lake, exhibits an angle 
of 3 ° 14', according to an observation by De Luc *. 
The distance is stated by him in round numbers, 227000 
French feet; but appears from Sir G. Shuck burgh’s 
series of triangles f to be over-rated, the distance of 
Geneva , a little more remote, being no more than 22,5098 
English feet. Calculating from this side, and the angle 
observed by De Luc, with an allowance of T l T th of the 
arc for refraction, the height is found 13713 feet 
above Pregny , or 15122 feet above the level of the sea. 
De Luc himself computed it from the same observation, 
differently employed in a manner which is little affected 
by uncertainty in the refraction or the distance, though 
subject to other error, at 2391 French toises equal to 
15289 English feet: and Sir George ShuckbuIigh, 
by a trigonometrical measurement, in w hich he uses from 
one station a side of a triangle 206879 feet, and from 
another one of 142362 feet, and corrects the observed 
angles by an allow ance for refraction equal to T ^th of the 
contained arc, makes the elevation of Mont-blanc 14411 


* Modifications de 1’ Atmosphere, § 7 63. 

t Philosoph. Trans, vol. 6f. The distance is not there stated, but 
is easily calculated from the angles and distances exhibited. 
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and 14453, or, on a mean of the two, 14432 feet above 
the lake of Geneva , and 15662 above the sea. 

These instances may authorize an inference, that, in 
similar measurements of Dhawalagiri , Dhaibun , and 
other mountains of the Himalaya , from stations some as 
near, others twice or thrice as distant, the uncertainty 
respecting the accuracy of the result is not so much 
greater as to render that result vague and dubious. 

Barometrical measurements, though less to be de- 
pended upon than a geometric one, w ould have been desi- 
rable, as showing that no very material error has by any 
oversight crept into it. In the absence of any observa- 
tions of the barometer on the nearest accessible heights, 
we are in possession of some made on summits of mountains 
belonging to the intermediate chain. For instance, at 
Chisapani fort, on the route from North Bihar towards 
Cat’hmdndu in Nepal , the barometer was noted on two 
days at an interval of more than a month (23d February 
and 28th March 1793), and both observations gave the 
same length of the column of mercury 24.63. On one of 
those days the barometer was observed at a spot a little 
more elevated, near the cold spring which gives name to 
the place* * * § , 24.43 : and the temperature shown by the 
thermometer is also given, 65° Fahrenheit’s scale at 
9 o’ clock, and 67° at 1 1 in the forenoonf. A meteoro- 
logical journal was kept by Dr. F. Buchanan at 
Cat’hmdndu, for nearly ten months (April 1802 to 
February 1803 J), and the mean height of the barometer 
in that period is 25.22. The greatest height being (in 
May) 25.62 ; and the least (in August) 24.83 §. On a 


* Nepal ; Chiso cold, Pam water. Sam. S'isira-pdniya. 

t Kirkpatrick. Nepal, p. 52 and 331. 

t MS. 

§ The barometer, by which the journal was kept, gave less length 
to the column of mercury, than another, with which it was occasionally 
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minute inspection of it, the changes, though observations 
were made at four different hours of each day, are small, 
seldom amounting to the tenth of an inch within the day, 
and by no means corresponding to the changes of tempe- 
rature shown by the thermometer. 

To compute the elevation of the stations at Chudpfau 
and Cat' hmdndu, under the want of corresponding obser- 
vations of the thermometer and barometer at the foot of 
the mountains, we must either seek in some journal, 
which may have been preserved, a contemporary obser- 
vation at a station (a very distant one) in Bengal , or else 
be content to take the mean height of the barometer in 
Bengal \ where it is very stationary, and seemingly un- 
affected by changes of temperature. 

Tor here, as in most countries near the tropicks, the 
barometer has a very confined range, and does not vary 
with the fluctuations of the temperature, owing to contrary 
but equal variations of density and elasticity oF the air, or 
other countervailing causes not investigated. The column 
of mercury stands within a few tenths of an inch of the 
same height at all seasons of the year * ; and exhibits, 
but within narrower limits, the phenomenon of diurnal 
tides, which also do not correspond with the rise and fall 
of the thermometer j* . Towards the end of February, 
the season when the mountains of Nepal w ere visited by 
General Kirkpatrick, the barometer does not vary in 
Bengal so much as the tenth of an inch above and below r 
30 inches, w hile the thermometer in the shade ranges 1 0°, 
(from 70" to 80° on a medium,) and much more in an 


compared, and which was constantly higher by a quarter of an inch. 
The latter agrees more nearly with General Kirkpatrick's baro- 
meter, which in March exhibited 25,87 for the length of the column 
of mercury at Caffimdndu. The measure of it must be therefore taken 
as doubtful to one quarter of an inch. 

* Asiatic fc Researches, vol. 2, p. 471. 
t Ibid. vol. 4, p. 202. 
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open exposure, between morning oriel noon. In the 
months of December and January, the season when the 
column of mercury is at its maximum 1 *, the mean elevation 
of the barometer is 30.07, while that of the thermometer 
is 6*8“. At Cat hmandh, during the same season ot the 
year, the mean height of the barometer is i.bi.528, while 
the thermometer is 82° : seldom altering so much as the 
tenth of an inch, and never more than l| tenths, in the 
compass of one day, nor during the whole season so 
much as two tenths for the same hour of the day. 

The last of the two methods proposed seems therefore 
preferable, as the barometer is shown by the journal 
kept at Cat' hmdndu to lie as little variable in Nepal as 
it is in the plains of Lidia ; and contemporary observa- 
tions at ] daces very remote (no other could be found) 
would produce no greater degree of accuracy, since a 
like state of the atmosphere in respect of elasticity, or in 
regard to humidity and other circumstances affecting its 
density exclusive of temperature, is hardly to be presumed 
to prevail through an expanse of many hundred miles 
between places so differently situated ; the one on the 
open plain within the reach of influence of the sea, the 
other in the midst of mountains at the foot of the loftiest 
Alps. I shall therefore take the mean height of the baro- 
meter in Bengal , towards the end of February, or 80 
inches, and the observed height at the spring of Chisapani 
at the same season of the year 24.43 : and in like manner 
the mean length of the column of mercury for both 
Calcutta and Cat hmandu , in the winter season, when 
the mean temperature at the one place as much exceeds 
the zero of the scale adapted to the measurements of 
heights, as it is short of it at the other. This appears 
to be 6‘8° at Calcutta and .52° at Cat hmandh : the mean 


* Asiatick Researches, vol. : 2 , )>. 4/0. 
T 
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of both, or 60°, differing by less than l|°from the zero 
of the scale. The corresponding lengths of the column 
of mercury are 30.07 and 2.5.28 respectively. 

Proceeding on these grounds to calculate the heights 
of the places, we find from the difference of logarithms 
753| French toises or 803 English fathoms in one in- 
stance, and 892 French toises or 9*5 Of English fathoms 
on the other : needing little correction for the difference 
of temperature, the thermometer being near the zero of the 
scale]'. The elevation thus found, corrected, however']], 
for expansion of mercury and variation of the density of 
the air, as indicated by the thermometer, is 38 1 8 English 
feet or 969 f fathoms for Chisdpdni, and 4784 feet or 
7 97} fathoms for Cafhmandu §, above the plains of 
Bengal . Hence may be inferred the following approxi- 

mated measures of other stations where barometrical 
observations were also made, unaccompanied, however, 
by observations of the thermometer. 


* De Luc, Mod. de 1’Atmosphere, § 57 6 and 631. 
t Zero of De Luc’s scale, iff/ 5 of Reaumur’s, an-) > 

swering on Fahrenheit’s scale to $ 

General Roy’s (Philos. Trans, vol. 67, p. 740), adapted ) 

to trench toises $ ) ' 

Thermometer at Chisdpdni , 65°, that at Calcutta being ) 


75° ; the mean is $ ' 

Thermometer at CaChmdndu . 52 

At Calcutta ......... .68 

Mean of both 60 


l According to the mean of the rules proposed by General Roy and 
Sir George Shuckburgii ; and nearly in conformity to De Luc’s, 
excepting the reduction of 8° in his scale : the numbers being 0.454 
for the multiplication of the difference of thermometers, and 0.00244 
for that of the mean of both thermometers above 32° Fahrenheit. 

§ By another barometer which stood a quarter of an inch higher, the 
elevation of CaChmdndu above Calcutta is 4510 feet; or 4600, nearly, 
above the sea. 
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Chandragiri , M 

. .(12‘2..5 # ) 

Foot. 

708<>t 

Tambckhdn , M 

• .(23.7.VJ;) 

6488 

Chlsdpdni , M 

. .(‘23.8$) 

64.53 

Cnmhara , M 

. (214 on* * * § ** ) 

5<) 4Tf 
3875 

Bhirbandi , M 

■ ■ (I24.e8 | \) 

Sihudhol valley 

,.(‘24.4811) 

5711 

Also, as before, 

Cold spring Chlsdpdni 


5818 

City of Cathmdndh 


4784 


And (by a trigonometrical measurement of 
mountains encompassing the valley of Nepal 


selecting from it mountains south of Cafhmdn- 
dd) Chandragiri M. above Cat' hmdndn 

feet, and above the sea'I'f 8467) 

Palcha M. (above Cal'hmandu 4-2 10 feet,) . . 89<)4 


It does not seem, then, that the elevation of the pass of 
Ndgim-ghdti, whence the mountain near Jamundmatdn 
was observed, need be thought overrated at so little as 
the lowest of these heights, which command a similar ex- 
tensive view of the Himalaya. 

To recapitulate the result of this minute examination 
of measurements of the Indian Alps, the following are 
stated as differences of elevation which may he received 
as near approaches to a correct determination of the 


* Estimated, Kirkpatrick, Nepal, }>. 331 and 332. 

t Doubtful. 

1 Kirkpatrick, Nepal, p. 70. 

§ Ibid. p. 5 J. 

|| Much beneath the summit ot the mountain : ihid. p. 139 and 333. 
IT Ibid p. 334. 

** Colonel Crawford, MSS. 

If This mountain, by General Kirkpatrick’s doubtful observation 
of the barometer (22.5), is 7989 tret abo\ e the plains oilkngal. 

* T 2 
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height, and as fully substantiating the position which was 
advanced at the beginning of this paper. 

Dhawalagiri or Dlwldgir ; above Gorakhpur , which 
is estimated to be 400 feet above the sea ; 

On a mean of two nearest observations, and at 

the lowest computation English feet *26462 

On a mean of three observations with middle 

refraction 27677 

Above the sea, at the lowest computation. . . . 26862 

Yamunamtari , or Jamautri ; above the sum- 
mit of Ndgunghdli, which is estimated to be 

.5000 feet higher than the sea 20896 

Above the sea 2.5.500 

A mountain supposed to be Dhaibun ; above 
Cat' hmdndu, which appears by a barometrical 
measurement to be at least 4600 feet higher than 

the sea 20140 

Above the sea 24740 

A mountain not named, observed from Pilibhit 
and Jethpur ; above RohUkhand , which is esti- 
mated at 600 feet above the sea : 

On a mean of observations at both stations, 


22291, or, more exactly 22268 

Above the sea 22768 

A mountain not named, observed from 
Cat hmdndu, and situated in the direction of 
Cdlabhairavi ; above the valley of Nepal, 4600 

feet higher than the sea 20025 

Above the sea 24625 

Another near it ; above the valley of Nepal . . 1 8662 

Above the sea 23262 

A third in its vicinity; above the valley of 

Nepal, 18452 

Above the sea 23052 


1 take this opportunity of adding to the former com- 
munication of Captain Raper’s account of the journey 
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to Bhadrinalh and to Retal , and Be Chun on the route 
towards Gangdwatari , the narrative of the prosecution 
of the journey towards the source of the Bhdgirafhi by 
the Mknshi , who M as 3ent from the last-mentioned sta- 
tion to explore that source, and who actually penetrated 
several miles beyond Gangdwatari. It is taken from 
the field-book which was kept by him, and of which the 
original has been delivered to me by Lieutenant Webb. 
The route is laid down from this journal in Lieutenant 
Webb's map of a survey of the Ganges within the 
mountains, inserted in the last volume of the Asiatick 
Researches *. 

It will be observed that the Mimsht crossed the 
Ganges several times on San gas , or bridges consisting of 
one or two fir-trees laid across from bank to bank. The 
breadth of the river, or, which is the same thing, the 
length of the bridge, was, in the first such instance which 
occurred, 56 paces. At the second bridge the breadth of 
the river crossed was 4 6 paces ; half of which consisted 
of rocks in the middle of the river, and the other half 
only appears to have been the breadth of the stream. 
In the third instance the distance from bank to bank 
was 5 1 paces ; but one-third of this was rock, leaving 
two-thirds only, or 35 paces, for the width of the stream. 
The fourth bridge was 4 5 paces long ; but the fifth 28 
only : and the sixth appears to have been no more than 
25 paces. This w as below the confluence of the Bhdgi- 
r at' hi with a rival stream named Keddrgangd , and 
considerably short of the termination of the Mumhis 
journey. He has not specified the breadth of the river 
where last seen by him : but, at Gangdwatari , an expan- 
sion of the stream is* described by him to be 40 cubits 
wide and two deep, with scarcely any current. The 
river w as traced 3 miles further amidst the snow. 


* Vol. 11, p.447. 
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Sunday , 1st May , 1808 , ^ off from Bet had , PcrgA 
Taknur in GarluvdL 


Bearings by 
Left hand. Compass. 

Hoad level. Ganges 
distant ‘200 paces. N ame. 
of the place Ihi'hanban. 

Mauza IuarUu in 
sight ; distant coss. 

A small stream from the 
mountain Hows towards 
the Ganges. The river 
100 paces distant. Hoad 
over rocks ; difficult. 

Hoad level over rocks. 

Ganges very near. 

Ascent. Ganges 100 
or 500 paces distant. 

Descent. Ganges '250 
paces off. 

Over rocks near the 
river ; extremely dilH- 
cult. 

A small stream from 
the mountain lulls into 
the (.an ;vs. 

A gioito resembling a 
veranda, m ar the road. 

Torrents, litly or sixty 
paces sv ide, running with 
gnat violence towards 
the river, 200 paces otf. 

A grotto capable ol 
containing ten or liiteen 
pers< ms ; riv er as bell >re. 

Ascent. 

Level road on the 
high ground. Ganges 
400 paces distant. A 
village in sight, J coss 
otf. 

Ascent. Ganges I 
coss off. 

Level. River as be- 
fore. 


Paces. Right hand. 

(i22 Across the Ganges, 
the river Idrar in sight; 
distant -1 coss. Name of 
the place Salkaban. 

320 


800 R. Jmnca ; distant « 
coss. 

1 50 


128 


m 

11 


5 G 

857 


135 

80 


540 


200 
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Bearings by 

Left hand. Compass. Paces. Right hand. 

Over rocks; very dif- 320 

ficult. 

A grotto capable of 210 

containing 25 persons. 

Road level. River 408 

still as before. 

Descent : to the bank 30p 

ofR. Soar. 

Cross R. Soar, by a 14 

Sartga. 

The water touched 
the bridge and flowed 
with rapidity. Ganges 
£ coss distant. Ma. 

Murar in sight on an 
eminence. 


Ascent. 32 


Road along the side 


1208 A 

large village, Sd~ 

of the mountain. 



and river of the 



same 

name ; distant | 



coss. 


Descent* * * § . 


320 


Road along the side 


174 


of the mountain. 




Descent to the bank 


5 bO 


of the Cuchidn N . 




Ford of the Cuchidn 


5 


N.t. 




Ascent of mount N 

L 3 points E. 

848 


IChontdX. 




Road descends. 


704 


Ascends again. 


128 


Descends. 


205 


Ford of the Taur N §. 


0 


Road along the side of 


m 


the mountain ||. 




Level. I 

2 points E. 

5 9 



* Ganges 500 paces off. 

t Ganges | coss off. The village of Cuchidn in sight on the height . 

f Name of the place Agi'akha. Ganges \ coss distant. 

§ This stream comes from North 7 points West. Ganges still \ coss 
distant. Rained at noon. We ate bread on the bank of the stream. 

|| Lower down, a grotto capable of holding 25 persons. 
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ON THE HEIGHT OF THE 


Bearings by 

Left hand. Compass. Paces. Right hand. 

Ascent of mount Tu~ 2204 

tiara * . 

Descent. N . 4 points E. 1 7 0 

Ascent. A large grot- 1 6 8 

to seen. 

Dc scent along the side 1392 

of the mountain to the 
banks of the 'J'lur R. 

Ganges \ coss off. 

l ord the Tmr\. N. 5 points E. IS 

Road level; a little 1283 

undulating |. 

Total U>86\5 paces. 


Monday , ( 2d May , proceeded. 


Road leads over rocks N. 3 points E. 
of the Ganges. Stream 
distant .500 paces. 

Ascent of Mount Ca~ 
par K/iola. Ganges \ 
coss distant. 

Road level. A small N. I point E. 
grotto. Ganges \ coss 
distant. 

Road undulating to 
tin; banks of the K hot- 
wari. Ganges -* coss 
distant. 

Ford the stream §. 

Ascent. N. 2 points E 

Road level on the 
high ground. 

Along the side of the 
mountain. Ganges ~ to 
J coss distant. 


283 River Dalai in sight. 
\ coss distant. It come? 
from mount Kailas, N 
6 points E. 

I ‘248 Flows with great ra 
pidity. 


464 


496 


3 

11-2 

208 Water of the Gauge* 
appeared like mud. 

p6() 


* Village of Tuxcdrd in sight. A small grotto. Ganges \ coss distant, 
t The stream comes from N. ‘2 points E. 

\ Ganges .500 or 600 paces distant. Stopped for the night in a 
large grotto or place sheltered by roeks. Rained the whole night. 

$ It comes from N. I point W. Falls in a cataract of 20 cubits high. 
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Bearings by 


Left band. 

Compass. 

Paces. Right hand. 

Crossed the Hen*; 


8 

Descent along the sale 
of the mountain. Gan- 
ges l cuss distant. 


1336' 

Ascent. Ganges U)0 X 
paces oil. 

. 6 points E. 

355 

Along the side of the 
mountain f. 


1280 

Road level. Ganges N 

.2 points W. 

1 IS 6 R. jY (tr l eoss dis- 

‘200 paces distant. 

tant. Comes trom N. 

2 points E. A cataract 

7 cubits high. 

Road level. X 

. 3 points E. 

I<)3 

Road level. A grotto 
seen. Changes 500 paces 
off. 


200 

Road level. 


888 R. Runkd 1 eoss dis- 
tant, N. 7 points E. A 
hot spring from the side 
of the mountain called 
Rarncum/, on the bank 
of the Ganges. 

Road level 


42 

Road level to the 
hanks of the Cah/dni. 


349 

Cross the rivulet. 
Ganges \ eoss distant. 


o 

A Dhermmla at Rang- N 

1 . 7 points E 

. 214 The Maltcha falls into 

h(ii. Some fields of cul- 


the Ganges. It; flows 

tivation. Ganges 6*00 
paces off. 


from N. 7 points E. 

land. Ganges 500 
paces distant. 


266 

Ascent along the side N 
of the mountain. Gan- 
ges \ cogs distant. 

1. 5 points E 

. 1110 

Descent by a similar 
path, (hinges 200 paces 
off. 


1154 

* It comes from S. 7 

points E. 

Ganges less than 1 eoss distant. 

Halted at noon to cat bread. It rained. 


+ The Hen falls into the Ganges. This is 50 paces [wide]. 

X A small stream from the mountain’s side falls into the Ganges. 
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ON THE HEIGHT OF THE 


Hearings by 

Left hand. Compass. Paces. Right hand 

Ford of the BanghtTi 1 1 

N. It flows from N. 2 
points \V. 

Road level k 280 

Hoad level totheGhat. 1 86' 

Crossed the (lances J points H. 66 
by a Sdngd, or spar 
bridge, 1 \ space wide 1. 

J2S Ascent. (ranges 200 
])aces distant. 

6 '20 Road level. 

80 Along the side of the 

mountain. 

800 Same. A torrent 
crosses the road. 

2-1,9 Level along the edge 
of the (ranges'!;. 

4 SO Road lewd L 

U. Kdiw/a in sight, a 162 

coss distant: comes from 
N. 6 points W. 

800 Road le\el : a grotto 
seen. ( ranges 200 paces 
distant. . 

1280 Road level j|. 

120 Road level 11 . 

Total 17609 paces. 

Tuesday, 3d May. 

N. 2 points K. 626 Road le\el toDt'orani, 
a rivulet from N. 6 
points L. 


* A deserted hut of herdsmen, (hinges ;j()0 paces oil’, 

t Tin* * * § stream was 60 cubits below the bridge. The Sdngd consisted 
of two or three spars, with a few pieces of wood tied on them. It was 
not a safe bridge. Having crossed, have now the Ganges on the left 
hand. 

\ A fir-tree, which had fallen in, rested against the bank. 

§ A grotto seen : might hold 60 people. 

j| A torrent from the mountain passes close to the road. 

11 Stopped for the night at a large grotto, capable of containing 40 
persons, 200 paces from the Ganges. Slight rain all night. 
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Hearings by 

Left hand. 

Compass. Paces. 


.'3 

X. 5 points E. 378 


4(> 

Ascent. 

N. 2 points W. 40 

Ian el road. 

400 

Descent. 

40 

Level. 

(Css 

Over the snow. 

182 

Road level. 

N. 2 points E. 48 

Ascent. 

40 

I iC vc 1 . A sm all grot to 120 

seen. 


Crossed the ( 1 anges at * 5 1 

the (lhat Lohdrindg 

by 358 

a Sdngd, or bridge 

of 

spars t- 

59 


N. 4 points E. 109-5 


L9 


480 


296 


N, 7 points E. 1 84 


Right hand. 

Fordid tho Diurdn'f. 

Road to Ucordiu ghat 
ot the (hinges. 

Crossed the (hmges 
hy uSdngd, or bridge ot 
spars ! . 


Road almost loud, 
over rocks. 

Road level. 

Road level along the 
mountain’s side, (hin- 
ges 100 paces oil’. 

Crossed the Loigdrh 
by a Su>igd, consisting 
of 4 timbers 

Over rocks on the edge 
ot' the Canges. 

Over snow which had 
fallen on the bank of the 
Canges. 

Proceeded over rocks 
in tin* Canges. 


! It consisted of three small spars, and was | a pace wide ; very dan- 
gerous and terrifying. Went over it in a sitting posture, sliding along. 
The wooden part 24 paces, of which 11 very dangerous, and Id more 
easy. The rest (22 paces) on rocks in the Ganges. The stream J 
cubits below the bridge. 

t Two paces wide, and five cubits above the stream. Wood 25 
cubits. Rock 21 cubits. Wood 10. Rocks 5. Canges again on 
the leit band. 

f It was 2 paces wide, and was touched by the water, which flowed 
with great rapidity. This stream comes from Himachal N. 7 
points E. 
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ON THE HEIGHT OE THE 


Bearings by 

Left hand. Compute. Paces. Right hand. 

4bl Ascent of the moult' 
tain, which was very 
steep, (’limbed, holding 
by the grass and small 
shrubs. 


N«S 

Descent toward' 

s the 


(hinges : went in 

a sit- 


ting posture. 


lb 

Road level. 


10 

Ascent ; very 

steep 


and difficult. 

JOi 

Level. 


IS 

Ascent very difficult ; 


overhangs the Ganges. 

i id 

Level, (langes 

i 200 


paces off. 

Ascent ; steep and 
difficult. 



5b 

Descent ; extremely 
deep. 


4 .(r: 

Ascent. Changes dot.' 
paces off. 


d7d 

Level. Ganges 1.50 
paces distant. 


bf 

Over rocks on the 
odg< of the Ganges. 


lbs 

Descent bom rocks ; 
very steep. 

The ./e/d/ * R. m sight. 

s;n 

Out rocks of the 

one coss distant, comes 


(hinges; but less diili- 

from N. 7 points K. and 


cult. 

snowy mountains seen 

15 14 

Road level ; over 

N. 7 points \V. distant 


stones in the bed of the 

one coss. 


Ganges L 


56 ‘ 

Level. 


1<)2 

Ascent. 


0.30 

Descent. 


145 

Over the rocks of the 
Ganges ; very rough and 
difficult. 


15)2 

Ascent. 


* A cave or grotto seen, and a small one capable of containing 50 
persons. 
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Bearings by 


Left hand. Compass. 

Paces. 

Right hand. 


320 

Level, along the bank 
of the (hinges. 


5)6 

Ascent. 


200 

Descent. 


{>53 

0\ er rocks ofthe Gan- 
ges ; extremely rough 
and difficult. 

N. 4 points F. 

1 1 

Cross the B/tcld by a 


1‘K 

Sun^d *. 

Level. 

Cross the Ganges at 
tlu* Ghat of Sukh, by a 
Sdn frd f. 

N. 7 points F„. 

1 0,1 

51 

Ascent, along the side N. 7 points W. 
of the mountain. 

659 

Along the side of the N. 7 points K. 

1654 



mountain to Suk/u. 

Ganges one coss dis- 
tant. 

Along tin* side of the IS 10 

mountain. 

Ascent. 552 

Descent. Ford the 12 IS 

Choraki N 4 . 

Hoad level. Ford the 525 

Pakc/iahdr §. 

Hoad level. Ford the 1 1 7 

Gangdlrt N. This flows 
from N. 7 points W. 

Ascent to J/ia/d ; l SI 

which is 100 paces from 
the Ganges (|. 


Five cubits above the water. The stream comes from S. 1 pt. K. 

t One pace wide, live cubits above the water. The old one had 
been broken down, and a new one hud been recently erected. The 
greatest part of the distance in crossing was over rocks. \ iz. Hock 26 . 
Wood 17. Rock 11. 

+ Comes from N. 7 points W. Ganges 200 paces off. 

§ It comes from S. 1 point W. Ganges 100 paces off. 

(I Slight rain. Snowy mountains on all sides, and apparently very 
near. In the middle of the night much snow fell. In the morning 
the whole forest, and the surface of the ground and roofs of houses, 
were covered with snow. Halted till jionn of next day. 



ON THE HEIGHT OF THE 


586 

4 th May . — Proceeded at noon , when the mow teas a 
little cleared away. 

Bearings by 

Left band. Compass. Paces. Right band. 

Hoad level. N. 2 points \Y. 4<)G 

Ford the Nibuni N. 11 

It comes from S. 7 points 
I.. Ganges 200 paces 
off. 

Along (lie side of the N. 7 points W. 6 10 


mountain. 

Descent. Ganges 2 (d)9 

to 000 paces oil’. 

Hoad level. N. 5 points F. 400 

Gross the Shin an by a 02 

Sdngu * * * § . 

Hoad level. 40 

In the shallow bed of 70 

the Ganges. 

Over stones in the 37 

Ganges. 

In the shallow water 5<) 

of the river. 

Over stones. da 

In the shallow water. 1 1 

Over stones along the 5()2 

edge of the river. 

Ill the shallow water 1. 48 

Along the hanks of N. 2 points K. 330’ 
the Ganges [. 

Ascent. *18 

Along the side ot the 528 

mountain. 

Over the rocks of the 1000 

Ganges, very rough and 
diflh ult. 

Cross the Gongli by 22 

a Sdngd §. 


Hoad level. Ganges N. 7 points E. 531 
250 paces off. 

* The stream comes from N. 2 points W. 

t Two channels of the river here unite. 

X The melted snows descending from the mountains. 

§ The water touched the bridge. Stream comes from N. 5 points F.. 
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Hearings by 


Left hand. 

Compass. 

Paces. 

Right hand. 

Cross the Harsila by 


I L 


a Sdhgd : . 




Hoad level. Village 


280 


of Cachord. 




Ascent of the moun- 


1()0 


tain near Cachord. 




Level road. 


320 


Continued ascent of 


424 


the same mountain. 




Descent t- 


1024 


Road level. 


36.8 


Ascent. Along the 


256 


side of the mountain. 




Descent. Along the 


.533 


side of the mountain. 




River very near. 




Cross by a Sdwgd near 


14 


Dherdli t. 




Level road over the 


141 


rocks of the Ganges. 




Cross the Ganges by 


28 


a Sdngd §. 




The deserted village 


<)6 

Level road to the tem- 

of Sukhia in sight across 



ple of Mahadcva ||. 

the Ganges. 




Khcra N. descends 


<)6 

Arrived in the even- 

from Guilds. 



ing at Dherdli in Per- 




gunna Tacnur % . 


Total 

9002 



5 th May. — Proceeded from Dherdli. 

S. 5 points E. l60 Ascent. 


* The stream comes from N. 7 points E. 

t A stone representing Mahadcva, on a mountain said to be Guilds, 
was in sight from Cachord , bearing N. 5 points E. 

X Five cubits above the water. 

§ At the Ghat of Dherdli. The water rises within 5 cubits of the 
bridge. The Ganges is now on the left hand. 

(| Containing a stone linga to represent the deity. It was buried in 
the sand. The temple said to have been founded by Suncarachdrya. 
Other houses to the number of five or six. 

V Containing near 2.5 huts, of which only 5 inhabited. 
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ON THE HEIGHT OF THE 


Bearings by 

Left hand. Compass. Pares. Right hand. 

400 Descent. Ganges ‘200 

paces off*. 

416 Level road. A stream 
from the mountain 
crosses the road. 

79‘2 Over rocks on the 

edge of tiie river. 

1 1- Grossed the Gangd- 

i sard by a Sdngd *. 

S . !) points E. 1000 A stream from the 

mountain crosses the 
road. Ganges '250 paces 
distant. 

3 ‘20 Road level : hut over 

rocks. 

96 ' 1 ,evcl : over snow. 

804 Level : over rocks. 

Ganges 300 paces dis- 
tant. 

l60 Level: over snow. 

480 Lex el: over rocks. 

Ganges !200 paces dis- 
tant. 


80 Level : over snow. 

400 Level : Ganges !200 

paces distant. 

N. 5 points K. 4S0 Asmit. 

3 ‘20 Level : Ganges 400 

paces distant. 

496 ’ Descent : ( hinges 300 
paces distant. 

R. (lumgum in sight, 80 Level: A torrent from 

one coss distant h the mountain S. 1 point 

E. 

lO'O Level. 

‘249 Over snow, A stream 

from C/i angth anga . 

:2K) Level : Ganges 300 

paces off. 


* The stream is very rapid, and comes from Mount Cailds , S. 3 
points E. 

+ Comes from N. 2 points. Is crossed by a Sdngd on the road to 
Bhdt ( Thibet J. 
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Left hand. 

Compass. Paces. 

Right hand. 

N. 6 points E. 488 

Level. 


80 

Over snow. 


533 

Level. A stream from 
Ckangla crosses the road. 


445 

Level. Ganges 4 or 
500 paces distant. 


1064 

Along the side of the 
mountain. 


14 

Cross the Laconga by 
a Sdngd *. 


240 

Level. 


240 

Ascent of Mt. Ra- 
tunti. 


312 

Level : over rocks. 


120 

Ascent. 


96 

Level : over rocks. 


64 

Level : over snow. 


160 

Level. Ganges 300 
paces off. 


64 

Ascent. 


560 

Along the side of the 
mountain. 

R. Jdhni-gangd from 

N. 5 points E. 1588 

Level: over rocks. 

the Himachal mountains. 

184 

Level : over rocks t- 

Comes from N. 6 points 

512 

Road undulating. De- 

E. Flows with great 


scent by means of a 

rapidity ; and joins the 
Ganges. A Sdngd over 

16 

short ladder. 

Level. A stream from 

it leads towards Bhot 


the mountain crosses the 

(Thibet). 


road. 

25 

Cross the Ganges by 
a Sdngd at Bhairogdti 

A figure of Bhairoldl.% 

168 


Ascent ||. 

144 

Total 15032 



* It comes from Mount Cailas S. 5 points E. Ganges 200 paces off. 
t Calrbhairo : a mere heap of stones, with no idol. Walnut-trees. 
Ganges 500 paces off. 

I The stream appeared to be 500 cubits below the bridge. 

§ Carved in the stony scarp of the mountain. Two idols of stone, 
daubed with minium. Pilgrims make offerings here, and proceed. 

|| Halted in a grotto which might contain 100 persons. 

w 
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ON THE HEIGHT OF THE 


6th May. — Proceeded on the journey . 

Bearings by 

Left hand. Compass. Paces. Right hand. 

Ascent by means of N. 7 points E. 299 
ladders. 


Ascent of the moun- 
tain* * * § . 

400 



Level: over rocks f. 

1080 



Level : a plain. 

80 



Level : over rocks}. 

1035 



Level §. 

336 



Along the side of the N. 6 points E. 

840 



mountain. 




Level |(. 

400 



Level. Over rocks. 

Ganges 400 paces off. 

2000 



Level. Over rocks!!. 

752 



Level. A stream from 

T trait crosses the road. 

452 



Level. Halted in the 

576 



grotto of TerdlL Fir- 
trees. Ganges 400 
paces distant. 




Level. N. 7 points E. 

40 A 

stream 

from the 

snow 

on the 

other side 


of the river. 

Distant J 


coss. 



Level. Road crossed 

411 



by a stream from the 
mountain. 




Level: over rocks**. 

444 



Level : over rocks ft. 

1392 




* A temple of wood, containing an image of Bkairoldl. 

t A stream from Ba?ilago crosses the road in three places, towards 
the Ganges. Comes from S. 7 points W. Ganges 500 paces off. 

X A stream from Mount Mahcari crosses the road. 

§ Halted in a grotto of Matwdri . Ganges 400 paces distant. 

|| A stream near the deserted village of Himun , from the mountain, 
across the road. 

If A stream near Bhandrd (formerly a village), comes from the 
mountain across the road. 

* * Grotto of Otsaro , capable of containing 20 persons. Ganges 30 0 
paces off. 

t+ Many torrents from the mountain cross the road and fall into the 
Ganges. River 250 paces distant. 
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Left hand. 

Bearings by 
Compass. 

Paces. 

Level. A stream from 


818 

Otsaro crosses the road. 

Level : over rocks *. 


1064 

Level: over rocks f. 


1120 

Level: over rocks J. 


3200 

Level : over rocks. 


104 

Level : over rocks §. 


1104 

Level: over rocks f|. 


584 

Level : over rocks. 


176 

Teldloni IT. 

Level : along the edge' 


1448 

of the river **. 

Level. Arrive at 


580 

Gangamtri tt* 


Total 

20839 


Right hand. 


R. BUj from S. 2 
points E* Distant £ cost. 


* A foaming torrent crosses the road called Megmera or Sh\rcai. 
Falls into the Ganges. 

f A grotto capable of holding 10 persons. Ganges 250 paces off. 

I A torrent passes near the road. Falls into the Ganges. The 
river 200 paces distant. 

§ Patdgni , where the Pandas are said to have performed a sacrifice. 
Ganges 200 paces off. 

|| A torrent falls into the Ganges. Pakora and Cachori: a spot 
surrounded with red marks, where the Pandus are said to have pre- 
pared their victuals. River 300 paces distant. 

IT A spot named from salt and oil, which might formerly be per- 
ceived, but not so now. 

** Gauricund , a pool in which the water collects, and whence a 
stream proceeds. Confluence of Kedargangd from S. 5 points E. 
with Bhagirafhi or Ganges from N. 7 points E. Hindus shave and 
bathe here preparatory to visiting Gangdwatrt. 

tt On the banks of the Ganges. A wooden temple, containing the 
footstep of Ganga on a black stone. Shryacund, Vishnucund, and 
Brahmecund , within the Ganges, being names assigned to distinct 
portions of the river, where pilgrims bathe. The last is 40 cubits 
wide, and 2 deep. It is the pure Ganga , unpolluted by water °1 any 
other stream. Bhdgirafhi-si/a , a large rock in the river, on which 
the king Bhdgirafha worshipped the deity. The river comes from N. 
7 points E., and has very, little current. Scarcely any trees but the 
Bh6jpatr (birch ?). On all sides snow. A large temple roofed with 
wood, containing an image of Gangd in red stone, a small femal* 
V % 
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ON THE HEIGHT OF THE 


7 th May . — Proceeded onwards . 

Bearings by 

Left hand. Compass. Paces* Right hand. 

Road level : over N. 7 points E. 1 320 
rocks of the Ganges. 

Road level : the river 1416 

might now and then be 
perceived amidst the 
snow. 

Road level : on rocks 4$6 

in the Ganges' 11 . 

The Ganges might 968 

now and then be per- 
ceived under the snowf. 

Along the bank of the 760 

Ganges : over rocks J. 

Over snow, filling the 2640 

bed of the Ganges §. 

Over rocks along the 520 

banks of the Ganges, 
which here shewed it- 
selfH. 


figure of silver, images of Mahadha and Parbati in red stone repre- 
sented with the human form, Bhdgirafha , Annapurna devi , Vishnu, 
Brahma , and Gants' a, in red stone. A Brahmen, who is an inhabitant 
of Dhcrdli, attends here during three months, Vaisuk’h, Ji/eCh , and 
Asdrh. Scarcely any but Bairdgis and Sanntjdsis come here : the 
road being in the highest degree difficult, and the place amidst snow 
most inhospitable. 

* The breadth still less than at Gangdwatti. On one side the road 
is practicable. On the other a perpendicular wall of rock. In the 
bed of the river saw a rock 2 or 3 paces wide and 5 long, bathed by 
the river on both sides, and overhanging the stream ; the depth of 
water being very small. 'Phis rock exhibits a similitude of the body 
and mouth of a cow. It is called Gao-muc’h. 

t An image of black stone might be seen in the snow ; but could not 
be approached, for fear of being buried in the snow. The road was 
over the snow of the Ganges. 

x A large cavern, quite capable of containing 100 persons : consists 
of several apartments. 

§ The river was not once seen, nor was any sound of its current 
beard. The snow, being soiled, appeared like the earth of cultivated 
fields. 

|| In front was a steep mountain like a wall of rock, from an angle 
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8 th May . 

Set off to return by the same road towards Dherdli , there being no 
other practicable route. 

The sequel of the field-book is kept in a similar manner ; but it is 
thought unnecessary to translate it. 


of which the Ganges appeared to come. Beyond the present station 
was nothing but snow, nor any road but that termination of the 
valley. From dread, none would venture into the water of the 
Ganges. The snowy tops of the mountains appeared of various 
height ; and not the least sign of vegetation : nothing but snow, masses 
of which were falling from the mountains. As the people in company 
were deterred from advancing, and there appeared no road by which 
to penetrate, and further progress seemed full of peril and of terror, I 
was under the necessity of returning to GangdwatrL 



VIII. 


An Account of the Measurement of an Arc on the 
Meridian, extending from Latitude 10° 59' 49' to 
15° 6' 0 ".65 North. 


i a a t . tTi mmm v m rr .1 

By Major WILLIAM LAMBTON, 

33d Regiment of Foot. 


It is with much satisfaction that I have it in my power 
to state to the Society the success which has attended a 
further extension of the grand meridional arc, and the 
conclusive results from another series of astronomical ob- 
servations at a station near Gooty , in latitude 15° 6' 0 ".65. 
I am thereby enabled to set aside entirely those doubt- 
ful observations at Dodagoontah , so often mentioned 
in my former communications ; not, however, without 
some regret at the necessity of so doing ; because I wished 
to have noticed the progressive increase of the degrees on 
the meridian, as I advanced to the northward, by arcs not 
more than two degrees in amplitude. However, as the 
case stands at present, it is fully satisfactory. The whole 
arc is 6° 5& 22" .25, and it may be considered as consist- 
ing of two sections; one of 2° 50' 10". 5, the southern 
one, which gives the degree 60473 fathoms nearly, for 
the latitude 9° 34' 44", the middle point of that degree, 
as appeared from my last paper (in the commencement 
of the present volume of the Researches). The other sec- 
tion is 4° 6' 1 l".28 in amplitude, and lies to the north- 
ward of the former. This gives the degree due to the 
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middle point, or latitude 13° 2' 55 " equal to 60487.27 
fathoms. Also the degree due to latitude 11° 37' 49', 
the middle point of the whole arc, is 60480.42 fathoms. 
So that, for latitude 9° 34' 44", the degree is 60472.9 1 fa- 
thoms; and for latitude 11° 37' 49" the degree is 60480.42 
fathoms; also, for latitude 13° 2' 55", the degree is 
60487.27 fathoms. These, being deduced from actual 
observations, afford a regularity in the increase exceed- 
ing my most sanguine expectations. 

The recent measurement is a continuation of the former 
triangles in 1805 and 1806, commencing on the distance 
Paugkur and Yerracondak , and terminating at the sta- 
tion of observation about three miles West from Gooty> 
where a base line has been measured as a verification to 
the present, and a foundation for a farther extension of a 
future series of meridional triangles. And, to render this 
account of what has already been done complete, I have 
here included the whole number of triangles, from the 
base in Coimbetoor to that near Goaty. A particular 
account of the measurement of the base near Bangalore 
has already been given in the 10th volume of the Asiatick 
Researches ; of course it is not necessary to repeat it here. 
That base is therefore only taken up as anew datum, from 
which the triangles are carried southward to the stations 
Ponnassmalli and Kumbetarine hill, and northerly to 
Paughur and Yerracondak , and then recourse is had to 
the last measured base near Gooty. Hence what is given 
here, together with what appears in the 1 Oth and present 
volumes of the Researches, will furnish an entire account 
of the whole arc in its present state of progress ; and its 
future extension will, I hope, be more in the order of 
time, as a meridional series will be chiefly attended to ; 
and it may be gratifying to the intelligent reader, who is 
interested in subjects of this nature, to know that these 
operations are to be extended through the Dekkan ; 
which, if no local difficulties occur, may be carried to 
the northern confines of the Nizam’s dominions, consi- 
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derably beyond the latitude of 20 degrees. It however 
may be doubtful as to the practicability of extending it 
so far, in the present state of that country ; but I hope I 
shall have no difficulty in penetrating as far as the latitude 
of 18 degrees, and perhaps my next observations may be 
on the banks of the Goodavery . It is scarcely necessary 
to mention here, that the number of years elapsed, since 
the commencement of this arc in 1 805, has been owing 
to the time taken up in extending the survey over the 
whole Peninsula. The base near Gooty has been the 
foundation of a series of triangles connecting Masulipatam 
with Goa, which I expect will be completed in 1813, 
and after that my whole attention will be directed to 
the northward, where, having only the meridional series 
to attend to, my progress in that direction must conse- 
quently be more rapid. 

Besides the purpose of extending this arc to the north- 
ward, there is another object of equal importance, which 
is the measurement of a, perpendicular arc, in a latitude 
as far north as it is possible to penetrate. It is from 
these perpendicular arcs that a scale is obtained for com- 
puting the relative longitudes ; and when this survey is 
carried through the Circars , it will be of great importance 
to determine the positions of places along the sea-coast. 
Some of those places, according to Major Renneli/s 
account, are laid down from observations formerly made 
under the direction of Colonel Pearse, on his route 
from Madras to Calcutta , in 1784 ; but his route was 
chiefly inland after crossing the Kist?ia, touching the 
coast in very few places ; and his positions are laid 
down only in latitude. Others are fixed from Major 
Stephen’s survey ; but the data seem to have been 
insufficient. Even astronomical observations are incom- 
petent to fix the relative longitudes of a number of places 
within a few miles of each other. To determine the 
measure of a degree perpendicular to the meridian affords 
the only correct means ; and with these low latitudes 
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great nicety in the observations is necessary. It there- 
fore becomes an important desideratum to obtain an 
accurate scale for computing longitudes, and the more 
northern latitudes afford the surest results. 

I have already noticed that these meridional operations 
were begun in 1805. The base near Bangalore, mea- 
sured in 1 804, was the first foundation, and its height 
above the sea was determined from a series of triangles 
brought from the Coromandel coast, and commencing 
from a base near St. Thomas s Mount . The perpendi- 
cular height above the sea of every great station was de- 
termined in the usual manner, by using the contained 
arcs between two stations ; a method so well known, that 
it is needless to explain it here. An account of those 
heights, with the terrestrial refraction as observed at every 
station in going direct from sea to sea, is given in the 
3 Oth volume of the Asiatick Researches. 

In 1805, on my return from the Malabar coast, the 
meridional triangles were begun at Paughur and Yerra- 
condah (see the plan), and brought down to the base 
near Bangalore , from which other triangles had been ex- 
tended southerly in 1804, for the purpose of obtaining 
sides of a great length, for measuring a perpendicular 
arc, but which answered exceedingly well for the meri- 
dional series. In the beginning of 1 806, that series was 
resumed, and carried down to the Coimbetoor country, 
where a base was measured, and a choice collection of 
zenith distances observed, an account of which was 
given in my last communication, which gives the parti- 
culars of the southern section of this arc. 

In 1 8 1 1 , the triangles were again taken up at Paughur 
and Yerracondah , and carried up to Gooty , for deter- 
mining as usual the height of thatbase above the sea ; but 
when that measurement was computed, and reduced to 
the level of the sea, the triangles were computed back to 
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the distance Paughur and Yerracondah , differing from 
the same distance brought from the base near Bangalore 
lr„ feet, which, proportioned to the measured base near 
Gooty , will make a difference of 3- inches, supposing it 
to have been computed as a side of the last triangles 
brought out from the base near Bangalore. The super- 
intendence of these triangles was intrusted to Lieutenant 
Riddell, of the Company’s service, while 1 was 
measuring the base, and observing zenith distances; and 
thus terminated these operations ; a summary account of 
which I have thought it necessary to give, because they 
have been carried on at intervals only, and, in point of 
time, bear but a small proportion to that taken up on the 
geographical scale. 

In the present volume of these Researches, I have 
given the general formulae for determining the figure and 
dimensions of the earth, taking my own measurements as 
stated in that account, and the different measurements in 
England , France , and at the Polar Circle , from which 
a mean result is had, for determining the rates of the 
Polar to the equatorial diameter. 

The present degree in latitude 1 1° 37 ' 1 9", compared 
with the English , French , and Swedish measurements, 
will give an ellipticity of ~ ; but I forbear making any 
deductions till I have done all that I mean to do in the 
meridional measurements, and until I know further re- 
specting the operations carried on in England. — When 
these arcs are extended as far as it is practicable, some 
final conclusions may then be drawn with respect to the 
figure and dimensions of our earth. For what has been 
done by those eminent men sent out to different countries 
in the last century seems to have left the question more 
involved in uncertainty than it was before. Bouguer 
appears to have been the most correct; and had he taken 
any other measurement made in the northern latitudes, 
rather than that of Maupertuis, to compare with his 
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own, his hypothesis might have been near the truth. — 
The degree given by the Abbe' de La Caille is as in- 
consistent as that of Maupertuis ; and he draws a con- 
clusion equally inconsistent with the doctrine of rotatory 
motion, viz.,thatthe meridians in the southern hemisphere 
have a different curvature to those in the northern, or that 
the degrees of longitude in the same latitude are different 
in the two hemispheres. I wish to see that measurement 
put to the test. Maupertuis has been found, by the 
members of the Swedish academy, to be out upwards of 
200 fathoms, which circumstance cannot but tend to 
lessen our confidence in the Abbe's performance at the 
Cape of Good Hope . 

In the sequel of this paper I have added, as in my 
last, a table, shewing the perpendicular heights of the 
stations above the level of the sea. The base lines are all 
on the table land, and it may be curious to notice their 
comparative heights. The table land in the neighbour- 
hood of Bangalore , and towards Ooscotta is upwards of 
3000 feet above the sea. The table land, or rather the 
general height of the low country in Coimbetoor (for it is 
much undulated), is about 900 feet. Towards Tinnevelly 
it falls to between four and five hundred feet. The fall 
to the northward of Bangalore is very rapid after passing 
Nundydroog ; and the summit of Paughur, which rises 
high from its base, is nearly upon a level with the table 
land near Bangalore. The mean height of the base near 
Gooty is 1 1 82 feet, which is nearly the mean height of 
the flat country extending round Gooty and Bellary , from 
which plain the mountains and hills rise like islands from 
the sea. These facts being established, it is not difficult 
to account for the different temperatures in the different 
districts at the same, and at different, seasons of the year. 
In carrying on my geographical operations I have been 
particular as to the heights, and the general ranges of 
mountains, for they form the most prominent features of 
the country, and such information might aid the researches 
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of intelligent medical men in their investigation of the 
causes of those diseases, which are so fatal in some parts 
of the Peninsula. There are some remarkable facts with 
respect to the country to the westward of Bangalore . 
After passing the range of hills, in which Savendroog, 
Paughur , and several other stations are situated, the 
country has a sudden descent, and continues low consi- 
derably to the westward of Seringapatam , where it begins 
again to rise towards the mountains called the western 
ghauts, which are in general from two to three thousand 
feet higher than those which form the eastern ghauts. 
Seringapatam therefore, and all the country north and 
north-easterly towards the ceded districts, is a valley, up- 
wards of a thousand feet below the table land round 
Bangalore , descending as we advance to the northward. 
The Savendroog range forms a kind of barrier to the east, 
but a more complete one is formed to the westward, by 
those stupendous mountains which form the ghauts, a 
number of which are from five to six thousand feet above 
the sea. The countries of Canara and Malabar lie 
immediately below these ghauts, and the sea is every 
where in sight. These countries are low, but broken, 
and much interspersed with back-water, rivers, and exten- 
sive ravines, shaded with forest and jungle, and filled with 
population ; for the upland is barren, and it is in these 
ravines, and on the banks of the rivers, where all the inha- 
bitants reside. In the month of February the low coun- 
try becomes excessively hot, and the vapour and exhala- 
tion so thick, that it is difficult to see to the distance of 
five miles. I have viewed this curious laboratory from 
the tops of some of the highest mountains, where I was 
scarcely able to bear the cold. The heat increasing during 
the months of March and April, a prodigious quantity 
of this moisture is collected, which remains day and 
night in a floating state, sometimes ascending nearly to 
the height of the mountains, where it is checked or con- 
densed by the cold ; but immediately after descending it 
is again rarefied, and becomes vapour before it can reach 
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the earth ; and in this state of floating perturbation it re- 
mains till the setting in of the western monsoon, when 
the whole is condensed into rain, some falling on the low 
country, some among the mountains, and what escapes 
is blown across the Mysoor , and immediately over this 
valley, which I have just mentioned. This account is 
foreign to my present purpose ; but I trust I shall be par- 
doned for the digression, as it is a statement of facts 
relative to a part of the country, which has been a grave 
both to Europeans and natives, ever since the fall of 
Seringapatam . 

I have also added a short table of the latitudes and 
longitudes of places, depending on the meridional arc. 
It is not my intention here to animadvert on the geogra- 
phy of the Peninsula, as we have had it handed to us in 
the printed maps. These, it is true, are erroneous ; but 
when we consider the materials from which they have 
been compiled, and the total impossibility of procuring 
better, we must allow that great credit is due to those 
gentlemen w ho have had the perseverance and industry to 
compile them. I can now' speak with confidence with 
respect to the Peninsula in general, in which, in the course 
of this and the next year, every place of note will be 
laid dow r n, from Cape Comorin to Goa on the w 7 est, and 
Masulipatam on the east, including all the interior. 
These, which fall within the limits of the meridional tri- 
angles, will serve as a specimen of w r hat has been done 
elsewhere, and the reader can compare their positions with 
those in the printed maps. I only hope that the next 
maps of the Peninsula, if any should be published, will 
be constructed from other materials besides what are fur- 
nished by military marches and perambulators. These 
may do in the hands of a Quarter-Master General, who 
wants the actual distances that troops have to march, and 
not the distances reduced to the chords of arcs ; nor does 
it matter to him whether the armies march on the surface 
of a spheroid or of a sphere, or on a flat. But, when 
such materials are intended for geographical purposes, it 
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becomes necessary to have the outlines, at least, of a gene- 
ral map, on correct principles, so that the distances, 
however crooked and winding, may be adjusted, and fitted 
to those laid down with mathematical accuracy. Under 
these limitations, the materials furnished from military 
marches may be eminently useful. 

I shall conclude by expressing my earnest hope that 
nothing will happen to prevent my fulfilling what I have 
here held out to the learned reader : and, were any incite- 
ment wanted to accelerate my exertions, it would neces- 
sarily arise from reflecting on the liberal and flattering 
treatment which I have experienced from this and the 
supreme Government ; and which must ever continue to 
animate my zeal, and excite the most lively feelings of 
gratitude. 

W. LAMBTON. 

Bellary, Nov. 17, 1812. 


Triangles connecting the Base in Coimbetoor with the 
Base near Bangalore. 

In the present volume, page 43, the distance from 
Hallagamalli to Yaelmatoor is brought out in the 10th 
triangle from the base line. — This distance is the base 
for proceeding northerly. 


ANGLES. 

At Hallagamalli Station . 

BETWEEN AND 0 , „ 

Thittamalli Station . . . . Y aelmatoor Station . , ..72 11 51. 

5i.5 

ShennimaUi Station ..Thittamalli Station #*#.59 20 59.5 

6?.W 60 ' 31 
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At Shennimalli Station. 


Ilallagamalli Station . .Thittamalli Station .... 84 00 13.5 } 

16.5 ( 

15.5 ( 

16.75 ) 

Woorachmalli Station, .Yaelmatoor Station. .. .56 51 35.5 } 

36. S 

35.75 5 

Kumbetarinemalli Station 53 22 28.5 1 

30.25 S 

28.5 S 


15.56 

35.75 

29*08 


At Yaelmatoor Station . 


Shennimalli Station . .Woorachmalli Station. .93 31 35.75 ) nA ^ 

33 ^ 34.3, 

Hallagamalli Station . .Thittamalli Station ... .51 55 10. > 

12.75 \ U ' 3 ' 


At Thittamalli Station . 

Shennimalli Station . .Hallagamalli Station ..36 38 45.62 } 

46.25 > 46.37 

47.25 ) 

Hallagamalli Station . .Yaelmatoor Station. .. ,55 53 3.5 ) 

0.75 > 2.25 

2.5 > 

Shennimalli Station . .Woorachmalli Station. ,6l 19 22.5 } 

23.62 a: 

23.751 23,66 
24.75 ) 

Woorachmalli Station Yaelmatoor Station, . ..42 5 6. 

5.25/ 

8.5 > 7.4 
7-5 y 
9-75 ) 

Woorachmalli Station Kumbetarinemalli .... 87 23 44.5 \ 

43.5 / 

43.5 >43.7 

44.75 1 

42.25 J 
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At Woorachmalli Station. 

„ . '/ 

Shennimalli Station . .Yaelmatoor Station. . . .29 36 57-75 ‘ 

56.7 5 1 

55.75 S 56.65 
58.25 ( 

54.75 



Kumbetarinemalli . . 

..87 

47 

48.25 ) 






41. } 

45.08 





46. S 


Thittamalli Station. . 

..Shennimalli Station 

..50 

43 

45.37' 






45.5 






47.62^> 

46.4 





47-88 f 






45.63 


Kumbetarinemalli . . 

. .Thittamalli Station. , 

..37 

3 

61.85 } 






54.6 > 

58.68 





59.6 ) 


Thittamalli Station.. 

. .Yaelmatoor Station, . 

..80 

20 

42.87) 






42.63 ( 
42.37 (* 

43.07 





43.63 3 


Paulamalli Station , , 

. .Kumbetarinemalli , . 

...86 

4 

25.5 






25. . 

22-. ' 

23.5 


AX'- 

21.5 


At Paulamalli Station. 


KumbctarinemalliStation Woorachmalli Station 65 4 9 I. 


2.25 7 

Ponnassmalli Station. .. .Kumbetarinemalli .,91 22 1.5 > 

2.75 5 ^ 


^ 1 / Kumbetarinemalli Station. 


Ponnassraalli Station . .Paulamalli Station , , . .43 48 33.25 ' 

35,25i 

34.75> 34.15 
35.25 ( 

32.25 , 
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At Kumbetarinmatti Station 

(continued.) 

BETWEEN AND 


Woorachmalli Station, .Paulamalli Station . . 

..28 C 38.75 ' 


39-25 f 


38.75> 37.85 


37.5 

Thittamalli Station.. 

35. 

..55 32 23.58? „„ 

21.57 T 2 ' 57 


At Ponnassmalli Station . 

Kumbetarinemalli Station Paulamalli Station ..44 49 36.04' 

35.04 >34.71 

33.04 j 


PRINCIPAL TRIANGLES. 


Hallagamalli from Ya^lmatoor 130600.5 feet. | 

| 

z 

TRIANGLES. 

Observed 

Angles. 

Differences. 

Spherical 


Angles for 

Calculation. 

1 * 

I i£ 

1 5 

1 

Hallagamalli Station . . 
Yaelmatoor Station . . 
Thittamalli Station.. . . 

0 l li 

72 11 51.25 
51 55 11.3/ 
55 53 02.25 

// 

-1.4 

—1.11 

—1.14 



0 / u 

72 11 49.8 
51 55 O9.75 
55 53 00.75 

124171.3 

150195.2 

180 00 04.87 


3.65 

// 

+ 1.22 

180 00 00.00 

Thittamalli from 

iallagamalli Station 

ifaelmatoor Station 

| Hallagamalli from Shennimalli Station 74520.2 feet. | 

2 

Hallagamalli Station . . 
Shennimalli Station , . 
Thittamalli Station. ... 

59 21 00.31 
34 00 15.56 
36 38 46.37 

—0.54 

—0.84 

—0.50 



59 20 5975 
84 00 14.5 
36 38 45.75 

124168.7 

107409.5 

180 00 02.24 


1.88 

+ 0.36 

180 00 00.0 

Tliittamalli from j 

Hallagamalli Station 

Shennimalli Station 

The above Base will be found in the commencement of this volume, in the 1 
7 th triangle. 1 
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Shenuimalli Station .. 
Yaelmatoor Station .. 
Woorachmalli 

0 / // 

56 51 35.75 
93 31 34.37 
29 36 56.65 

u 

-0.32 

—0.78 

—0.35 



0 / n 

56 51 35.4 
93 31 33.6 
29 36 51. 



180 00 06.77 


1.45 

+ 5.32 

180 00 00.0 


Woorachmalli from 

$ Shenuimalli Station 

1 Yaelmatoor Station 

121724.0 

102117-. 
6 


This Base is iu the 9th triangle of the same Researches. 
Shenuimalli fiom Thittamalli Station, 107409.5 feet. 


Shenuimalli Station 


61 19 23.66 

50 43 46.4 

-0.95 

-0.87 



67 56 51.8 

61 19 227 

50 43 45.5 


: 



180 00*00.0 


Wooraclimalli Station from ^ TlliUamalll |, 33592.3 

Shenriitnalli Station from Woorarhmalli, 121724.6 feet. 


f Sheniiinialli Station 121724.2 

^Thittamalli Station 128592.3 


Shenuimalli Station 

WooradnnalU Station.. 50 43 46.4 — 0.87I 
Thittamalli Station. .. . 61 19 23-66— -0.95 


67 56 51.8 
50 43 45.5 
6l 19 227 


Thittamalli Station from J ^<™imalli Station 107409.5 

(, Woorachmalli Station 128592.3 


Yaelmatoor from Thittamalli Station, 150195.2 feet. 


1 Yaelmatoor Station . 


42 05 O7.4 
80 20 43.07 

—0.84 

—1.31 



57 34 11.75 
42 05 06.5 
80 20 41.75 





‘ISO 00 00.0 


Wooraclimalli from 

C Thittamalli Station 128593.3 
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Thittamalli from Wooraelnnalli Station, 128592.8 feet. 


£ 

B 

Z 

TRIANGI.ES. 

Observed 

2 

ic 

3 

if 

!« 


Angles for 

Calculation. 

Distances 

in Feet. 


Thittamalli Station .... 

0 / // 

87 23 43.7 

-1.36 



0 ) 1/ 

87 23 4 I.75 



Woorachmalli Station 

37 03 58.68 

—0.73 



37 03 57.25 


7 

Kumbetarinemalli .... 

55 32 22.57 

—0.76 



55 32 21.00 




180 00 04.95 


[2.85 

+ 2.1 

180 00 00.00 



Kumbetarinemalli Station from * Ttuitamalli station 94003.4 

{ l Wooraelnnalli Station. . . . 15580.9 

1 he above Base is the mean distance found in the three triangles on the Tol 
lowing dilferent liases, viz., Shennimalli from Thitlamalli, Shennimalli from 
frooraclimalli , and Yaelmutoor lull from Thittamalli station ; differing in the ex 
tremes only one foo t. 

Slu miin.alli from Wooraelnnalli 121724.4 feet. 


Kumbetarinemalli , 


53 22 29.08 
87 47 45.08 

— 1.J4 
-2.16 



53 22 28. 

87 47 43. 

38 49 49. 





Jiso 00 00. 


Kumbctarinemalli from \ *; 193989-1 

l VVoorachnialh 1 55801 . (i 

1 he side Shennimalli from Wooraelnnalli is the mean distance found in the 
triangles Shennimalli, Yaelmatoorhill, Woorachmalli ; and Shennimalli, Thitta 
malli, Woorachmalli. — 

Wooraelnnalli from Kunihclarineinalli, 155 so 1.6 feet. 


Woorachmalli Station h 6 04 23.5 --0.75 
Kumbetarine Station. . 28 06 37.85— l.3(j 
Paulamalli Station (>5 49 02. 12 —0.84 


8(i 04 22. 
28 06 37. 
6 > 49 01. 

2.95 +0.52 180 00 00. 


Paulainalli from i ' V " 0, ''-' l,,,,a,li 804 7°- 

( Kmiibctarniemalii 170388, 


Kumbetarine from Paulainalli, 170388.5 feet. 


43 48 34.15 
91 22 02.12 

44 49 34.71 

-1.63 

—3-45 

-1.66 



43 48 32 5 

91 21 54.5 

44 49 33.0 

180 00 10.98 


|6.74 

+ 4.24 

180 00 00.0 


Pcnassmalli Station from {g , "" bc,a l !'. i ‘.* m f. lli ••• 
fPaulamuIh Station ... 


.. 241(132. 

.. 1673196 
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DESCRIPTION OF THE GREAT STATIONS, 


Hallagamalli. A hill with a pagoda on the top, about 
seven miles S. W. from Shennimalii. The station is on 
the platform of the pagoda. 

Shennimalii. A hill near a respectable village of that 
name on the great road from Eerode to Daraporam . 
The station is on the highest part of the hill, a few hundred 
feet N. W. from the pagoda. It is marked as usual 
witli a platform and stone. 

Yaelmatoor. A well-known hill about six miles E. 
N.E. from Shennimalii , with a pagoda near the top. 
The station is on a stone platform a little way to the N. 
W. of the pagoda, on the highest part of the hill. 

Thittamalli. A small hill with a pagoda near the top, 
and lies about thirteen miles S. easterly from Sattimun- 
galum. The station is on a rock, above where the 
pagoda stands, and a little way north from it. 

Woorachmalli. A peaked hill about two miles N. E. 
from Bhavany, on the west bank of the Cauvery. The 
station is on the platform of the pagoda, on the top of the 
hill. 

Paulamalli. — A very large mountain below the ghauts, 
in the northern district of Coimbetoor . The Cauvery 
river runs a little way to the westward of it. This 
mountain is well known, and is a few miles northerly from 
Bhavany , where the collector resides. On the very 
summit there is a pagoda, and the station is on the plat- 
form of that pagoda marked. 
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Kumbetarinemalli. — Another prodigious mountain in 
the northern district of Coimbetoor , about seven miles 
northerly from Sattimungalum. The mountain is well 
known there, and the road ascends from that side. The 
station is on the top of the peak, near a small pillar and 
a place of worship. It is in the middle of a platform 
built of mud and stones. 

Ponnassmalli. — A great mountain well known in that 
part of the country. It has a double top, but the station 
is on the northernmost one, and cannot be mistaken. It 
is on a platform, with a marked stone in the middle. 
AUambaddy lies about seven miles east from this moun- 
tain. 


Triangles taken up at the Base near Bangalore , and 
continued back to Ponnassmalli and Kumbetarine . 


ANGLES. 

At the N. end of the Base ( near Bangalore ). 

BETWEEN AND o , 

S. end of the Base . . . .Muntapum Station, . . .89 19 21.5 

1975 

20.25 

21.5 


1 26.75 


At the S. end of the Base. 


N. end of the Base . . . .Muntapum Station .... 33 43 60.4 1 

58.15 f 
61.27 1 
60.43 } 

Muntapum Station,.,. Bonnairgottah Station 106 09 36.251 

36.5 r 

38.38 ) 


60.06 


3 7.72 
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At the Muntapum Station . 

BETWEEN AND o 

end of the Base. , . ,S. end of the Base .... 56' 56 40.62 } 

41.4 >41.42 

42.25 ) 

>• end of the Base, . , .Bonnairgottah Station. .35 3 56.05 } 

54.75/ 

54.25 S 56.05 
57 . 75 1 

57.5 J 

Bonnairgottah Station. .Tirtaptilly Station ..,-97 26 51.53 ? ro qq 


yl/ the Muntapum Centre. 

Bonnairgottah Station Tirtapully Station ....97 28 55.75 

54.85 
55. 

55.5 

Savcndroog Station. . , ,69 50 45.25 ) a ? * 

47.75 5 40 *^ 



Dodagoontah Station. 

Savcndroog Station , . , .Bonnairgottah Station . . 6l 34 


Referring Flag Savcndroog Station . . 104 4 


, 51.29 


> 29.68 


Referring Lamp . 


, Pole Stars W.clong. 19th l 31 
1805, July 22d. .*. . . 

8th ... 
12th ... 
17th ... 
18th ... 
19 th ... 
23d ... 

26th . . . 
26th ... 
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At Bonmirgottah Station . 


BETWEEN AND 


S. end of the Base . . 

. .Muntapum Station , , 

0 

. . .38 

46 30.02 
32.28 

Muntapum Station . . 

. .Tirtapully Station . , 

. . .51 

7 53.25 
53.6 
57. 

Tirtapully Station . . 

. .Muntapum Station . . 

...51 

5 56.65 

50.55 

59.55 
54.9 

Muntapum Station. . . .Savendroog Station. . 

. .70 52 25.06 
22.77 

Dodagoontah Station . .Savendroog Station. . 

...83 20 14.75 


17.5 

16.25 


i 

( 


? 

i 


31.15 

54.62 


56.9 1 


23.91 

16.17 


At Tirtapully Station. 


Muntapum Station. . . .Bonuairgottah Station. .31 25 15.03 ) * 

17.27 s 

Muntapum Centre . . , .Bonuairgottah Station. .31 25 7. 97 ) 0 ^ 

9-9r>\ 896 

Deorabetta Station., ..Savendroog Station.. ..46 42 26.25 ? 0 , _ 

22.75 \ 


At Deorabetta Station. 


Savendroog Station. .. .Tirtapully Station ....79 40 54, n 

52. f 

53. C 52.9 
52.70C 

52.75J 

Savendroog Station .... Bundhullydroog 97 47 58.5 1 

58.25 } 57.75 
5 6.5 3 

Bundhullydroog Ponnassmalli Station ..36 19 24. 1 

24. > 23.33 
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At Savendroog Station. 

AND o , 

. .Bonnairgottah Station. .39 16 50.25 

50.75 

50.25 

51.25 

51.75 

51.05 

. .Dcorabetta Station ... .53 36 48. 

48. 

47-25 

46.75 

. .Bundbullydroog Station 41 41 41.25^ 

40.5 i 

40.75 r 

41.5 > 40.93 

40.25 k 

4 1.75 \ 

■ — 40.5 ) 

At Bundhullydroog Station. 

Savendroog Station. . . .Deorabctta Station . , . .37 70 28.5 ) _ 

31.75 \ ~ 

Deorabctta Station . . . .Ponnassmalli Station . ,66 43 2.75 } 

g 25 V 3.25 

Ponnassmalli Station , , Kumbetarinemalli ..,.85 12 57-J9} 

54.7 / 
55.94S 55.4 
53.95 L 
55.2 3 


At Ponnassmalli Station. 

Deorabetta Station. .. .Bundhully Station ,,..76 57 35. 

34.25 

34.25 

Bundhully Station . . . .Kumbetarinemalli , . . ,67 12 36.75 

36.75 

37.5 

35.25 

33.25 

36.25 




BETWEEN 

Muntapum Centre . . 


Tirtapully Station . . 


Deorabctta Station , . 
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At Kumbetarinemalli Station. 

BETWEEN AND Q / n 

Bundhullydroog Ponnassmalli Station ....‘27 34 34. \ 

36. i 
34.25 f „ 
35.5 > 35.96 


PRINCIPAL TRIANGLES. 


N. end of the base from S. end of the base 39793.7 feet. 


N. end of the base. . . . 89 19 20.75 — 0.12 
S. end of the base .... 33 44 00.06 —0.06 
Muntapum Station — 56 56 41.42 —0.06 


j 89 19 20 

33 43 5 pi I 
56 56 40.7 


j ISO 00 02.23J |0.24|+ I.99JI8O 00.00 0 j 

Muntapum station from jjE 

S. end of’ the base from Muntapum Station 47475.03 feet. 


106 09 37.7a 

35 0.3 56.05 
38 46 31.15 

—0.3 

— 0.08 
—0.07 



106 09 35.9 
35 03 54.5 
38 46 29.6 

180 00 04.92 


O.47 

+ 1.45 

180 00 00.0 


Bonnah-sottal, station from ! 

Muntapum Station from Bonnairgottah Station 7281 1.7 feet. 



97 26 53.39 
51 07 54.62 
31 25 16.15 

—1.07 
—0.37 
— 0.4 1 



97 26 53.9 

51 07 51.2 
31 25 11.9 

SO 00 04.16 


1.85 

+ 2.31 

: 

180 00 00.0 


Tirtapu,,, Station from 
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Bonnairgottah Station from Tirtapuliy Station 138492.9 feet. 


Bonnairgottah Station 51 05 56.91 —0.4 
Tirtapuliy Station .... 31 25 os. 96— 0.4 
Muntapum Centre 97 2s 55-27—1.1 


j 1 80 00 01.14 I i.9| — 0.76] iso 00 00.0 

, T , . r $ Bonnairgottah Station .... 728 15.61 

Muntapum centre from ! rP , j? w. . ' 

* ( Tirtapuliy Station 10H705.1 

Muntapum Centre from Bonnairgottah 72815.6 feet. 


Muntapum Centre.... 69 50 46.5 —0.6 
Bonnaugot tab Station 70 52 23.91 —0.6 
Savendroog Station .. 39 16 50.8s —0.5 


69 50 46 

70 5 2 28.5 
39 l6 50,5 


1.7 —01.1 180 00 00.00 


,, , ... .. < Muntapum Centre 108661. 

SavcmlroogMatloutrom J > ri . oUa l, Station .. H. 7 9(i8.7 

Bonnairgottah from Savendroog Station 107968.7 feet. 


Savendroog Station 


83 20 16.17 

6l 34 51.29 

—O.79 

— 0.52 




83 20 15.4 j 
35 04 53.8 | 
61 34 50.8 


I )odagoontah Station from ■[ £ j0n,ia j l £ otta *' • • . , 1 ? no! ^ 

b ^Savendroog fetation. .. . 121933. 


With the sides Muntapum Centre from Tirtapuliy hill 103705. 1 feet, and Mun- 
tapum Centre from Savendroog i 0866 l. 6 feet, and the in cl tided angle at Muntapum 
Centre 167° 19' 29". 3, the side Savendroog Station from Tirtapuliy Hill is found 
216038.9 feet. 

Again, with the sides Bonnuirgottnh from Tirtapuliy 1 38492.9 feet, and Bon- 
nuirgottah from Savendroog 10796S.7 feet, and the included angle at Bonnairgottah * 
121° 5 s' 19", the side Suren dr oog from Tirtapuliy is found 216038.8 feet, dif- 
fering from the above fa of a foot, and of which the mean is 216038.85 feet. 
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i 

a 

z 

TRIANGLES. 

Observed 

Angles- 

2 

£ 

S 

X ? 

li 

w 

Angles for 

Calculation. 

t i 

| ^ 
s - s 


Savendroog 

from Tirtapully Station 2l6o.l8.85 feet. | 

17 

Savendroog Station .. 
Tirtapully Station .... 
Deorabetta Station . . 

53 :>0 47.5 
46 42 24.5 

79 40 52.9 

-1.9 
—1-9 
— 2.8 



35 36 45.5 
46 42 22.5 
79 40 52 

159828.8 

176775.8 

180 00 04.9 


6.6 

— 1.7 

ISO 00 oo.u 

Deorabetta Stat.on from j fopully^St.rtion 

Savendroog Station from Deoii'betta I598ii3.8 feet. | 

18 

Savendroog Station • . . 
Deorabetta Station . . 
Bundhullydroog Station 

44 41 40.93 
97 47 57.75 

37 30 30.12 

— 1.4 

—4 

— J.5 



44 41 39.5 
97 4/ 52 

37 30 28.5 

260072 

184620.5 

180 00 08.8 


6.9 

1-9 

180 00 00.0 

D ,, „ , ( Savendroog Station 

Blindl,. illy, Iron? from J S , 

| Deorabeita Si, ri..,i from Bundlmllydroog 184020 5 net. j 

19 

Deorabetta Station . . 
Biimlhully Station .... 
Pounassmalli Station . . 

3(» 19 23.33 
(id 43 03.25 
70 57 34.5 

— 1.47 

— 1.78 



3() 19 22 

66 43 03.5 
76 57 34 5 

1/4071.7 

112251.8 

180 00 01.08 


4.5 

+ 3.42 

180 00 00.0 

Ponnassmalli Station from i ab.,Ua Station 

f mmdmillydroog 

| J>umlhnWv<lroo<: from Pm, nassmalb 1 1 225 i.S foot. | 

20 

Buneluillydi oog Station 
Ponnassmalli Station . . 
Kmnbetarinemalli Stat. 

85 12 55.4 

67 12 35.915 
27 34 35 06 

—2.6(5 

— 1.71 

— J 54 



85 12 52.5 
67 12 33-5 
27 34 34 

?93551.4 

241637-7 

180 00 07.32 


3.91 

+ 1.41 

180 00 00.0 

Kumbetai inemalli from 

udluilly Sta 
nnassmalli 

the distance 
11 whence it 
e triangles 1 
nches. 

tion 

Station 

«>Here appears a difference of 4^ feet in 
Kumhetarine hill, as given by the triangle, froii 
had the base been computed from bringing tb 
.would have exceeded the measurement by 7 T 7 n 

from Pomastmalli to 
may be inferred, that, 
rom the northward, it 


®&AflCH j : '; 


, 

j 
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MEASUREMENT OF AN ARC 


DESCRIPTION OF THE GREAT STATIONS. 

N. and S. end of the base line , near Bangalore , are 
both defined by square masses of stone masonry, having 
each a circle and a point in the centre of the mass. The 
first is near the village of Banswaddy, nearly a quarter of 
a mile S. easterly from it. The second lies about half a 
mile S. easterly from a small village named Agrarian , 
which is upw ards of three miles N. E. from Beygoor. 

Muntapum Station. There are two stations made use 
of : the one is in the centre of the Muntapum ; and the 
other a few feet to the west, of it, but is now defaced. 
The Muntapum (a small Hindoo building on four pillars) 
lies about four miles north from Bangalore , a little way 
to the westward of the Nundydroog road. It is a noted 
object, and seen at a great distance. 

Dodagoontah Station. This is the great station of 
observation at which the position of the meridian line is 
determined. It lies half way between the north end of 
the base and the Muntapum , and is marked -by a large 
well-built stone platform of a circular form, and about 
ten feet in diameter. Its foundation is about two feet 
and a half under ground, having a large stone at the 
bottom, with a circle whose centre corresponds with the 
centre of the circle above, over which the plummet of the 
instrument was suspended during the observation. 

Bonnair got tali Station. A small rocky hill close to 
the village of that name, lying about ten miles nearly south 
from Bangalore. The station is on a platform of clay 
on the top of the hill, w ith a marked stone in the middle. 

Tirtapulli Station. A small hill, upwards of seven 
miles E. S. E. from the Eedgak , near Ooscottah. It is 
well known in that neighbourhood, and.the station is OQ 
its summit, being a platform of clay and stones, with a 
marked stone in the middle. It is close to the road 
leading from Ooscottah to Malloor. 
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Deorabetta Station. This is a small hill upwards of 
seven miles south from Annicut , with a pagoda on the top. 
The station is on the platform of the pagoda, marked by 
a small millstone. 

Savendroog Station. The station is on the summit of 
the east peak of the droog, about forty or fifty feet north 
easterly from the Muntapum. The circle is inserted on 
the rock. 

Bundhully droog or Eekrumgherry Station. This is 
a large mountain south of the Cauvery river, in the 
northern district of Combetoor , upwards of thirteen miles 
nearly east from Sattiagul. The station is on the plat- 
form of a small building on the highest pinnacle of the 
droog. There is another building close to it to the west. 
A circle is marked on the building, over which the instru- 
ment stood ; but there was erected a pyramid of brick, 
several feet high, to serve as a mark to be taken from the 
other stations, and which may probably remain for many 
years. * The village of Bundhully is a little way to the 
eastward. 


Triangles taken up at Deorabetta and Savendroog , and 
continued to the side Paughurjrom Yerracondah. 


ANGLES. 


At Deorabetta Station . 


BETWEEN AND 

Savendroog Station. . . , Allasoor Station 


47 20 36\68 1 
38.18i 

37-93> 38.73 

38.93 ( 

41.93 
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At Savendroog Station. 

BETWEEN ANI) 

Dcorabetta Station . . . .Allasoor hill 78 57 48. 

48, „ V 47.5 
47*25 ( ' 

5().75 

Allasoor hill Station . .Chcctkul hill Station ..55 41 36*. ) 

35.5 >34.92 
33.25 5 


At Allasoor Station . 


Dcorabetta Station . . . .Savendroog Station ... .53 41 39-87 


S/4 39 - 59 


Savendroog Station , . , .Chcctkul Station 6 2 10 44.5 


44.5 ) 
44.75 > 43. 
41.87 3 


Chcctkul Station Kulkotah Station ....60 45 47-75 

47-75 
46.5 1 
50. 


At Cheetkul Station. 

Savendroog Station . .Allasoor hill Station ..62 7 47-75 } 

48. S 47-87 

Allasoor hill Station . . Kulkotah Station 42 19 21*75 ? 1Q r 0 

17-5 J 

Kulkotah Station ... .Bailippec Station ,...71 36 29-25 

29- 

26.75^27-54 


At Kulkotah Station. 


Cheetkul hill Station . .Allasoor Station 76 54 54.75 

4975/ 
52.25 >52- 
50.75 ( 

52.5 
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At Kulkolah Station (continued) 


BETWEEN AND 0 „ 

Clicetkul Hill Bailippec Station ....53 34 3. 

5.5 

3.5 \ 3.7 

3.5 

3. 

Bailippec Station . . . . Ycrracondah Station ..59 20 36.25 

38. 

37-25 >37-1 

36.5 

37.5 


At Bailippec Station. 

Kulkotah Station . ... Chcctkul Station ,54 49 32.75 \ 

W5( 

34. 

38. > 

Ycrracondah Station .,72 20 5J.5 Y 

58.5 f 
59.75 f 37 

54.25 J 

Ycrracondah Station .. Paughur Station 54 7 38. Y 

41. f 

39 75V 39-56 

39-5 ) 


At Ycrracondah Station . 

Kulkotah Station .... Bailippec Station , . . .48 18 29-75 } 

31.25 >30.37 
30. i 2 j 

Bailippee Station .... Baugh urcTroog Station. ,63 20 45.5 

44.25 i 

45. S 45.15 

44.25 ( 

46.75 . 

At Paughur droog Station. 

Yerracondiih Station ..Bailippee Station 62 31 43.75 

44.5 

43.75 _ 

41.75 

43.75 
42 . 25 . 
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PRINCIPAL TRIANGLES. 


Savendwos 

from Deorabetta Station 

159828-8 feet. 


TRIANGLES. 

Observed 

Angles. 

t 

Jb 

a 

II 

< Jj 

W 

Angles for 

Calculation. 

s ■ s 

Savendroog Station .... 
Deoiabetta Station .... 
Allasoor Station 

7« 57 47.5 
47 20 38.73 
53 41 39-59 

- 2.26 
— 1 .55 
- 1-69 



0 / // 

78 57 45.1 
47 20 37. 

53 41 37.9 



1 80 00 05 82 


5.4 

H 

+ 0.42 

180 00 00.0 


Allasoor hill from j 

Savendroog Station 

Deorabetta Station 

145859.1 

194662.8 

Savemli 

oo" from Allasoor hill 145859.1 feet. 


Savendroog Station . . 

Allasoor Station 

Chcetkul Station 

55 41 34.92 
62 10 43.71 
62 07 47.87 

—1.3 

— 1.4 

— 1.4 



55 41 32.8 
62 10 41.5 
62 07 45.7 



180 00 06.5 


4.2 

+ 2.3 

1 80 00* 00.0 


Cheetkul Station froi 

l Sa 

" i Al 

vendroog Station 

asoor Station 

145924.8 

136292.3 

Alla.sooi 

hill from Cheetkul hill 136292.3 feet. 


Allasoor Station 

Cheetkul Station 

Kulkotah Station .... 

60 45 48. 

42 19 1{).62 
?() 54 52. 

—0.8 

—0.8 

— 1.1 



60 45 48.2 
42 19 19-8 
76 54 52. 


Kulkot 

179 59 59.62 


2.6 

—2.98 

180 00 00.0 

94211.8 

122100.6 

. 

ah hill from I 

Allasoor Station 

Chcetkul Station.. 

Chcetkul hill from Kulkotah Station 

122100.6 feet. 


Cheetkul Station 

Kulkotah Station .... 
Bailippee Station .... 

71 36 27.54 

53 34 03.07 

54 49 35.12 

— 1.2 

— 10 



71 36 25.3 
53 34 01.7 
51 49 33. 

• 


iso 00 06.36 


3.3 

+ 3.06 

180 00 00.0 


„ ... CjL c f Cheetkul Station , 

Baihppee Station from { Ku i kotah StatioI1 

120180.9 

141745- 
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| Kulkotah Station from Bailippee Station 141745 feet. | 

| 

?. 

tihangj.es. 

Observed 

£ 

0 

ll 

W 

Angles for 

Calculation. 

1 g 

& ° 

25 

Kulkotah Station .... 
Baihppee Station .... 
Yen dcomlah Station 

0 / u 

59 20 37.1 

7 2 20 57.5 

48 18 30.37 

— 1.8 

— 1.8 
- 1.6 



0 / " 

59 20 35.3 
72 20 55-7 
48 18 29 . 

180883.3 

163290.5 

>80 no 04.07 


// 

5.2 

— 0.23 

180 00 00 0 

,r .... > is.ulko.ah Station 

Yorracontlah from ( Bai |, | 

| ^ Fml pp*,r Station from Yc;iai-o;td&h 1115290 5 (Vet. | 

26 

B.»i!if)p' e Sr ttiou .... 
Yerraeondali Station .. 
Pauylmr Station 

54 7 39-56 

6:1 20 45.10 
02 31 43.29 

— 1.6 

- 1.8 

-18 



54 7 37. 

6,1 20 42.5 
62 31 40.5 

164484.9 

1 49134.2 

180 00 08.00 


5.2 

+ 2.8 

180 00 00.0 

Pauglinrdroof!; from 

l B.iihppcc Station 

| Y< naenndali Station 


DESCRIPTION OF TIIE GREAT STATIONS. 

Alla, soar Station. — A rocky hill close to the Nundy - 
droog road, near twelve miles north from Dodagooniah. 
The station is on the highest part of the rock to the west- 
ward of a small hollow running across the top. The 
circle is on the rock. 

Cheetkul Station. — It is a hill about a mile to the S. 
W. of a large village of that name, lying on the road 
from B. Patfapoor or Davaroydroog . The station is 
marked on the top of the rock. There is a very large 
stone close to the south of the rock. 

Kulkotah Station.— A hill near a village of that name, 
near sei'en miles N. W. from Nundy droog. The station 
is on a platform at the summit, close to a high rock with 

Y 
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TABLE containing the Particulars of the Measurement. 
[Commenced 12th April, 1811.] 


Length Angles of 
oi each Elevation ami 
iu I’eet. Depression. 


Deductions 
from each 
llypothenusc. 



I Ascents. jDescents. j Aliov 

Feet. Feet, Inch 
4.78 


10.8 101.4 

80.2 


5.7 107.1 

Ki.l 83.3 


4-5 110.8 

89-2 


10.7 106.1 


5.8 104.9 

8.5 103.5 

104.9 
5.7 IO 8.9 
130 81.8 
99-7 

18. 7 110.8 


Descent from the termination of tin' 


I 2-9 1 I , 

Base to the ground 


[Completed 4th May, 18U.J 

N. end of the Base above S. end of the Ba3e in perpendicular height 
142 98 feet. 

T 2 
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MEASUREMENT OF AN ARC 


At the commencement, the old chain 
exceeded the new one 30.41 divisions of 
he micrometer, equal to .01218 feet. 
Therefore 326 x 100.01218 feet, will be 
:he measure in terms of the new chain . . : 

At the conclusion, the old chain 
exceeded the new one 38.27 divisions of 
the micrometer, and had therefore in- 
creased 7.86 divisions, equal to 00315 

feet. Hence 32fi x 15 = 0.5 1 33 feet, 
the correction for the wear, which add . . 

The sum of the deductions from col. 
4th is 0.436/3 feet, which being increased 
in the ratio of 100.01218 feet, will be 
0.43678, which subtract 

Hence the apparent horizontal distance 
will be 

The correction for the expansion and 
reduced to the standard temperature of 

C°" will be 0^° 1.3 "r>°l x 0074 50°) X ,01237 

x 32604.0472. will be 5.4429 feet, 
which add 

TIence the corrected measure of the 
base for the temperature of 62° will be. . 

Which being reduced to the level of 
the sea by taking the mean height of the 
base, and which is 1181.5 feet above the 
level of the sea will be 


FEET. 

32603.9707 

+ 0.5133 

— 0,4368 
32604.0472 

+ 5.4429 
32609.4901 

32607.6000 
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Triangles taken up at the Base near Goo tip and con- 
tinued back to the side Paughardroog from Yerra- 
condah. 

ANGLES. 


At the N. end of the Base. 


Gootydroog Station . . S. end of the Base .,..87 ‘27 16\5 > 

21.5 

20.5 

17 • 

l,). 

14. 

18.5 

15 . J 

S. end of the Base . . . .Paumdy Station 35 04 8. ^ 

h { 5.9 

t s 


At the S. end of the Base . 


Gootydroog Station . ,N. end of the Base ... .27 


N. end of the Base . . . .Paumdy Station .... 105 


13 5 . 0 . ") 

£> 7 .5 
O'O- 

70.5 

58.5 

64.5 ; 6 * 2.64 

6 -,:> I 

(iu 
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At the S. end of the Base ( continued ). 

ETWEF.N . AND e , „ 

droog Station . .Namthabad Station 27 14 2.64 

iabad Station . .Paumdy Station ,...105 03 5.19 

end of the Base Paumdy Station ,,,,105 3 05.19 

x>tydroog Station N. end of tlie Base 27 14 02.64 


mmdy Station , .Gootydroog Station ..132 17 07-83 


At Paumdy Station . 


d of the Base , . . . S. end of the Base , ... 39 52 50.5 

49- 

49- 

50. 

50. 

50. 

thabad Station . ,N. end of the Base , . , , 0 28 53.5 

53.5 

55.5 
54. 

53.5 

ydroog Station . ,S. end of the Base ... .26 26 19. 

20.5 

18.5 
20. 

21.5 

21.5 

18.5 
18. 

akoondloo Station Gootydroog Station ..78 44 50. 

52.5 

50.5 
52. 

52.5 
52. 
52. 

51. 

51.5 
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BETWEEN 

Gootydroog Station 


N. end of the Base. 


AND 0 

..Guddakulgooda Station 88 42 2 9. 

29 - 
2 7-5 
25. 

27.5 

28.5 
29-5 
25. 
35. 
37-5 

. .Namthabad Station,,. . 0 28 54. 
S. end of the Base .,,.39 52 49-5 


>29-35 


S. end of the Base , . . .Namthabad Station. . . .40 21 43.5 


At Konakoondloo Station. 

Gootydroog Station .. Koelacondah Station .,41 2 6 1 6 . 

18. 

Hi. 

20 . 

21 . 

21 . 

18. 

Paumdy Station Gootydroog Station. , . .36 01 43. 

39-5 

43. 

36.5 

41. 

At Koelacondah Station . 

Gootydroog Station . .Guddakulgooda Station 74 59 9-5 

8 . 


. 18.57 


> 41.5S 


* 

9 ^ 

7.5 

18. 

17. 

, V* J 

Konakoondloo Station. .Gootydroog Station, ...58 55 62.5 Y 

56.5 / 

64. \ 60, 

63. V 
58. J 
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At Guddakulgooda Station. 


BETWEEN AND q 

Gootydroog Station .. Ooderpudroog Station 6p 26 22.5 

27-5 

24. 

27-3 

18.5 

18.5 

17.5 
17 . 

Paumdy Station Gootydrooo; Station ,.24 14 38.5 

33. 

35. 

40. 

37- 

33. 


1 

[21.63 


36.17 


At Guddaliit/o'ooda Station. 


Gootydroog Station . . Koclacondah Station ..30 12 35.5 

34. 

55. 

47.5 
54. 

54.5 
3p. 

45.5 


P 5 ' 


,03 


yl/ Gootydroog Station. 


N. end of the Base. . . .S. end of the Base , 


. S. end of the Base 


..65 18 48. 

35.5 

44.5 
47- 
47. 
47. 
38. 
3p. 
33. 
42. 
32. 

, .21 16 32.75 
37 


>41. Ip 


J 


Paumdy Station 
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At Gootydroog Station (continued). 

BETWEEN AND o , „ 

N. end of the Base. .. .Namthabad Station .. 2 31 59.5 

57- 

57-5 

60. 

Paumdy Station Konakoondloo Station 6.5 13 28.5 

31. 

26. 

29.5 

25.5 

26.5 

Konakoondloo Station Koclacondah 79 37 38.5 

48.5 

40.5 

45.5 

43.5 

42.5 


Koclacondah Station . .Guddakulgooda ,77 47 7 2.5 



64. 


58.5 


74. 


58. 

Guddakulgooda Station Paumdy Station . . , 

...67 2 57. 

59. 


52.5 

Ooderpudroog Station Guddakulgooda . . , 

, . ..44 37 48. 


49.5 



Davourcondah Station Ooderpudroog Station 


46.5 >48.0 


49. 

41.5 
46 17 57.5 

58. 

48.5 

40.5 
48. 

50.5 

50.5 


>50.68 


48.5 I 

£ J 

Namthabad N. end of the base . . . . 2 31 58.5 

N. end of the base . . . . S. end of the base ... .65 IS 41 .ip 

S. end of the base , , , .Namthabad# .67 50 39.69 
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At Ooderpudroog Station. 

BETWEEN AND o , „ 

Guddakulgooda Station Gootydroog Station.. ..65 55 49- ] 


£ K s 

52.5 

6o. 

60.5 
59 . „ 

Gootydroog Station . .Davurcondah 71 17 20.5 

15.5 

20.5 

23.5 >19.5 

24.5 

15.5 I 

16.5 j 

Davurcondah Station . .Condapilly Station ... .51 25 6 1.5 ] 

63.5 j 

59.5 J 

57. . ^64.5 

72.5 

69.5 I 

68. *J 


At Davurcondah Station. 


Gootydroog Station . .Ooderpudroog Station, .62 24 54.5 

52.5 

53. 
55. 

53.5 

54. 

Ooderpudroog Station Condapilly Station ... .59 4 1 1.5 

18. 



15. 

18. 

15.5 



12 . 

16. 
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At Davurcondah Station (continued ). 


BETWEEN AND 

Condapilly Station. . . .Ooracondah Station 


..53 14 42.5 \ 

42.5 / „ 

38.5 V40.1 

37- \ 

40. J 


At Condapilly Station , 


Davurcondal] Station. .Ooderpudroog Station 69 29 34. 

37- 

44. 
47.5 

47.5 
47 - 

45. 

Ooracondah Station . .Davurcondah Station . .84 41 l6\ 

13.5 

13.5 

18.5 
19. 
17- 

Paughurdi'oog Station Ooracondah Station . . 52 40 2. 

1.5 

4.5 
0.5 

1.5 

4.5 

2.5 

5.5 


>.43.14 


16.25 


> 2.81 


At Ooracondah Station. 


Paughurdroog Station 


Condapilly Station ....79 34 36.5 
36. 
41. 
36.5 

36.5 

42.5 


l 

S 


38.17 
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At Ooracondah Station ( continued, J. 


BETWEEN AND 0 , 

Condapilly Station. . . .Davurcondah Station . .42 :> 7Y5 

72. 

66.5 

6 1.5 
6 * 8 . 

57 . 

58. 

59. 

Yerracondah Station . .Paughurdroo" Station. ,7 (l 58 52. 

;H). 

:5 1 .3 

:><V 

‘ 2!).3 


> (9-4.8 1 


^ ;]().() 


,U Yerracondah Station . 


Paughurdroog Station Ooracondah Station 



Paughurdroog Station. 


Ooracondah Station . . Yerracondah Station 


Condapilly Station. , . .Ooracondah Station 


..5:> 28 59. 
6*2.5 
60. 
6:3.5 
6:).5 

60.5 

..47 45 22.5 

21.5 
21.5 
21 . 
22 . 


6l.5 


21.7 
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PRINCIPAL TRIANGLES. 
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S. end of the base from Paumdy Station 29 . 21 8.8 feet. 

I 

TRIANGLES. 

Observed 

Angles. 

a 

Spherical 

W 

Angles for 

Calculation. 

Distances 

in Feet. 

31 

S. end of the base .... 

Paumdy Station 

Gootydroog Station . . 

0 > 11 

132 17 7-83 
26 2 (> 19 .Gf) 
21 16 32.65 

— 0 .G 9 
+ 0.06 

+ 0.04 



0 / 11 

132 17 7-5 
26 26 19-8 
21 id 32.7 

55852.9 

59372.7 

180 00 00.17 


0 19 

— 0.02 

180 00 00.0 

r , . , C<1 .. c t S. end of the base 

Gootydroog Station from | ,> aunldy station 

32 

'-I. end of the base .... 

Paumdv Station 

Namthabad Station .. 

105 03 5.|(i 

40 21 43.5 

—0.15 

—0.05 



105 03 5.04 

40 21 43.45 
34 35 11.51 

33334.9 

49707.4 

ISO 00 00.0 




180 00 00.0 

v .. . 1 t S. end of the base 

Namgtobad f.om J Paumi , y statioI1 

Gootydroog Station from Paumdy Station 59.572 feet. 

33 

Gootydroog Station .. 

Paumdy Station 

Kouakootidloo Station 

6.5 13 27.83 
7« 44 SI. 6 l 
3t) 01 41.5b 

—0.41 

—0.51 

—0.36 



65 13 27.5 
7 s 44 51.2 
30 01 413 

99334.6 

919591 

180 00 01.02 


l,t 8 

— 0.20 

180 00 00. 0 

Konakoondloo from 

f Gootydroog Station 

f Paumdv Station 

14 

Gootydroog Station . . 

Paumdy Station 

Guduakul Station .... 

67 02 50.17 
88 42 29.35 
24 14 36.17 

—0.50 
— 0.91 
— 0 48 



07 02 35.7 
88 42 28-5 
24 14 35.8 

145044.1 

133596. 

180 00 (U .69 


1.89 

— 0.20 

180 00 00.0 

G„ddakn 1S tati„n<™m{^sr: n ::::::;- 

The above base is a mean distance obtained by the 29 th and 3 1st Triangles. 



ON THE MERIDIAN 


335 


Gootydroog Station from Konakoondloo 99334.6 feet. 


Gootydroog Station .. 79 37 43.17 -0.75 
Konakoondloo Station 41 ‘3613.57—049 
Koelacondah Station . . 58 56 00.8 — 0.54 


Koelacondah Station from j Kon'ikiondloo' Sttti'Jn ' mo 73 J 
Gootvdroog Station from Koelacondah 76749-2 feet. 


w 

Angle* for 

Calculation. 


0 t u 


79 37 42.2 


41 26 17.8 


58 56 00.0 

i +0.76 

180 00 00.0 


77 48 5.4 
71 59 11.15 
30 12 45.63 

-1.00 
-0.89 
— 0 69 



77 48 4.5 

71 59 10.5 

JO IS 45. 

180 00 02.18 


2.58 

— 0.4< 

| 

ISO 00 00.0 


Gnddakulgooda Station from 


lakoondloo Station . . ! 1 4907.5.9 


Gootvdroog Station from Guddakulgooda 145043.8 feet. 


—1.06 



44 37 47.4 

-1.30 



69 26 20..* 

— 1.-74 



65 55 52.1 


1 

3.G0 

—0.17 

180 00 00.0 


Oodcrpccdroog , Station from \ U8736.1 

v b \ Gnddakulgooda Station . 111599.7 


The distance troni ( iootydroui ( to (luddakulgonda, a* .1 base in the above trian- I 
pie, i - 1 a mean distance obtained by the 34th and 36 h triangles. j 


Oodet peedroog from Gootvdroog Stat.nn 1437361 fe« *. 


71 17 19-5 
46 17 50.68 
02 24 53./5 

— 1.20 

— 1.34 

! 


71 17 13 

43 17 49.5 
02 24 52.5 

180 00 03.93 


4.o6 | 

—0.13 

180 00 00.0 


Davurcondah from /'I'-^n-oenromt Station 1 * 1317 -: 

I Gootydroog Station 153943.1 
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Davurcondah from Ooderpecdroog Station 121317.2 feet. 



I Davarcondali Station . . 59 4 14.0. 0.70 59 4 13.9 

Ooderpeedroog Station 51 26 4 r» 0 5t 26 3.8 

Condapilly lull Station tig 29 43.14 -0.94 tig 29 42.3 I 


~ , ... c . .. .. { Davuiooinlah Station 

Comlapilly Station from j ()mU , riw , Sla t,m,. . . . 


Pavareondah from Condapilly Station 10127.1.3 feet. 


53 14 40.1 

—0.80 


1 

53 14 3Q.9 

34 41 16 2 

-1.32 



81 41 15.5 

42 4 4.81 

O.78 



•12 04 4,0 

1H0 00 01. 1( 


2.20 

-1.7- 

iso 00 00.0 


^ c f Davatconilali Station : 

Ooracondah Station from { c „ 11(l . ipi!lv staim,, j 

Condapilly Station from Ooracondah Station 121 n»2 (> fect^ 


52 40 02 81 
79 31 38 17 
17 45 21.7 

— 1.0? 
— 1.50 

-1 or. 


180 00 02.0,8 




r .2 -to 21 

79 34 3<i 9 
4 7 4 '. 21 


3. t.; I — 1.0 1 HO 00 00. 0 


T1 , 1 .. f Cor.dattiliv Station 

I’aiigln.rdrooeliom { 0 „ r J, „ 

Paiighurdroog from Ooracondah Station 1 10073 9 fret. 


Patighurdroog Station 53 29 01.5 —1.4 
Ooracondah Station .. 70 :.k 30.6 —l. 14 
Veiracondah Station . . 55 32 33.44 — l . 10 


53 28 59 yr- 

jo 53 ‘jh.ti 
>, 32 31.05 


jisi) 00 05.54J j 3.70J+ l.fltjiso no 00.0 
Yerracondah Station from { Ooraronilah ’staUo!" ” . 
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The distance from Paughurdroog to Yerracondah 
will be found common ; by referring to the 26th triangle, 
it will appear that there is a difference of 1 ^ feet in the 
same side Paughurdroog from Yerracondah , from whence 
it may be inferred that had the base been computed from 
bringing the triangles from the southward, it would fall 
short of the measurement by 3-^- inches. 

For the purpose of reducing the terestrial arc, the 
following angles, with their including sides, have been 
used to obtain sides more conveniently situated with the 
meridian of Dodagoontah station, to which the whole arc 
is reduced. 

The angle at Bonnairgottah , between Dodagoontah 
and Deorahetta , with the including sides, from which the 
angle at Dodagoontah station between Bonnairgottah 
and Deorahetta is found 14° 48' 36". 6; and also the 
direct distance from Dodagoontah to Deorahetta is 
133931.3 feet. The angle at Dodagoontah station is 
then corrected, to make it as an observ ed angle, which be- 
comes* 14° 48' 35 ". 77. 


DESCRIPTION OF THE GREAT STATIONS. 

Base near Gooty . — N. end; — In the flat cotton 
ground about three miles west from Gooty , and near the 
village of Namthabad. It is situated on arising ground 
marked by a circular platform of brick and chunam, with 
a stone and circle, the centre of which ascertains the ex- 
tremity of the base. 

S. end — Lies nearly a mile north of the village of 
Eeranapully y and is similarly marked with the former 
one. Under the masonry of both these platforms the 
extremities of the base are also defined by stones with 
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circles, fixed when the foundation was laid, and corre- 
sponding with those above. 

Namthabad Station — Lies about seven hundred and 
twenty-five feet nearly North from the North end of the 
base, being exactly in the same line with the extremities 
of the base, and marked in the very same manner, to define 
the station. 

Paumdy Station. — Along hill, running nearly east and 
west, and about two miles north of the village of Paumdy 
and the Pinna river. The station is on a platform, and 
the centre is marked as usual. 

Konakoondloo Hill . — This hill is about a mile N. W. 
of the large hill of PuUycondah , and about two miles 
south of the great road from Gooty to j Ballary, a village 
of the same name, situated at its south side. The station 
is on an old bastion, marked by a stone and circle. 

Guddakulgooda Pagoda. — On the platform pf the 
pagoda, marked as usual. The village and hill are well 
known, being about half the distance between Gooty and 
Ballary . 

Koolaconaah. — This hill is about fourteen miles north 
from Gooty in the Chinumpully talook, and two miles 
from the village of that name. On the summit of a large 
detached stone, marked as usual. 

Gootydroog . — On the highest point of that celebrated 
droog. While observing, the flag-staff' was removed. It 
w as afterwards replaced, and marks the station. 

Ooderpeedroog. — A small well-known hill fort on the 
road from Hundee Anantapoor to Ballary. The station 
is on the centre of a square platform, marked by a stone 
and circle, about ten yards east of a ruined pagoda. 
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Davurcondah.— A small peaked hill, with a rugged 
summit, about three miles east ol Hundee Anantapoor, on 
the great road to Gooty . A thin stone pillar, to which 
the Hag bamboo was attached, was the intersected object 
While the instrument was there this pillar was removed; 
its centre marked by a small mill-stone, over w hich it was 
again erected, and a small circular platform of stone and 
chunam (milt round it. The hill derives its name from a 
pagoda about thirty yards west of the summit. 

Condapilly Hill . — It is on the summit of a considerable 
range running nearly north and south. It derives its name 
from a village of some extent about a mile N. W. of it. 
The place where the instrument stood is marked by a 
circle on the rock, and is a few feet from the stone pillar 
on the highest point of the hill. 

Ooracondah. — This hill is on the northernmost of the 
Pencondah range, and west of the village of Chinnaka - 
tap illy, on the great road between Gooty and Bangalore. 
On thq other side is a village called Nammttatdla. The 
station is marked with a platform, a large stone, and 
a circle, over the centre of which the instrument was 
placed. 


z 2 
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Pole Star Observations at Dodagoontah Station; and 
the Position of its Mendian . 


p 

Apparent 

Polar 

Distance. 

-a 

3 

Azimuth. 

Angle be- 
tween the 
Po e Star 
and referring 
Lamp. 

Angle between 
the N 01 tli Pole and 
referring Lamp. 

Month. 

I 

July 19 

0 I 1/ 

1 43 38.2 


0 / U 

1 46 42.16 

0 / // 

1 31 53. 

0 / // 

0 14 49.16 

22 

L 43 57.57 


1 46 41.7 

1 31 56-25 

0 14 45.45 

Aug. 8 

1 43 54.0J 1 


1 4(» 38 1 

1 31 51.25 

0 14 46.85 

12 

1 43 53-05 

■S Tf 

O 

1 46 37.06 

1 31 48.5 

0 14 48.36 

11 

1 43 51 7 

-O 

1 46 35.6/ 

1 31 46-25 

0 14 49.42 

18 

1 43 51 41 

O 

1 46 35.4 

1 31 475 

0 14 47.9 

19 

1 43 51*l6 

0 <r> 

1 46 351 : 

1 31 45 .5 

0 14 49.6 

23 

1 43 50.04 


1 46 33-97 

1 31 455 

0 14 48.47 

26 

1 43 49.09 


1 46 32-99 

1 31 43-5 

0 14 49.49 

27 

1 43 48-83 


1 46 32.73 | 

1 31 44-5 

0 14 48.23 

Angle between the North Pole ami referring Lamp . J 

0 14 48.31 N.E’y 

Angle between the referring Lamp and Suvendroog . . 

104 4 29.68 

Angle between the North Pole and Savendroog Station 

103 49 41.37 N.W lv 


In this paper the latitude of Dodagoontah , which is 
the great station for fixing the position of the meridian 
line, is laid down by reducing the terrestrial arc between 
Putchapolliarn and Dodagoontah to degrees and minutes, 
taking the mean degree as given by the observations at 
Putchapolliarn and Namlhabad , near Gooty, which is 
60487.27 for latitude 13' 02' 55", not differing much 
from the latitude of Dodagoontah. This gives an arc of 
2° O' 14".72, which, added to the arc between Punnae 
and Putchapolliarn, gives 4° 50' 25".26; and this, ap- 
plied to the latitude of Punnae , viz., 8 U 9' 38"39, gives 
13" 00' 03".6‘5 for the latitude of Dodagoontah. This 
latitude exceeds that determined in 1805 by 3". 74; 
therelore, if this quantity be added to 13' 4' 8".7, the 
deduced latitude of the observatory ( Asiatick Researches, 
vol. loth, page 374), we have 13° 4' 12".44,the latitude of 
the observatory, as corrected from the present operations. 






Reduction of the Sides of the Meridional Triang ^ f<. t he Me, idian of Dodagoontahfor 




Distances between the Parallels of Dodagoontali and the Station at Namthabad. 



Putchapolliam Station and Namthabad 1489122.9 

Pirtchapolliam Station and Punnae Station 1029100.5 
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Zenith distances of Stars, observed at Namthahad 
Station , with the corrections for precession, nutation, 
aberration, and the semi-annual solar equation, back to 
the beginning of the year 1805. 

Observations at Namthahad . 
o LEON1S. 

Nearest Point on the Limb , 4 ° 20 " South. 



REGULUS. 
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measurement of an arc 


$ LEONIS. 


Nearest Point on the Limb , 1° 20' North. 



& LEONIS. 

Nearest Point on the Limb , 0° 30' North. 


April 18 
20 
21 
22 

23 

24 

25 
26' 

27 

28 

29 

30 


0 31 42.13 I 
0 31 33.76 
0 31 45.51 
0 31 33.63 
0 31 47.26 
0 31 31.38 
0 31 46.01 
0 31 33.03 
0 31 46.26 
0 31 35.13 
0 31 46.51 
0 31 33.13 


52.01 86 

43.44 79 

55.09 82 

43.10 84 

56.6*4 81 81 

40.66 87 87 

55.19 88 88 

42.10 90 90 

55.24 92 92 

44.01 92 92 

55.28 90 90 

41.79 90 


Mean 86.75 
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VIRGINIS. 

Nearest Point on the Limb, 3° 5' South 



* SERPENTIS. 


Nearest Point on the Limb , 3° 55! South. 


May 1 

H. 

3 55 15.13 

77.56' 

3 53 57.57 

3 

W 

J 55 6.5 

77-29 

3 53 49.21 

4 

K. 

3 55 14 

77-15 

3 53 56.85 

5 

W* 

3 55 4 

77.01 

3 53 46.99’ 

7 

1 E * 

3 55 15.13 

76.74 

3 53 58.39 

9 

W. 

3 55 4.75 

76.46 

3 53 48.29 

15 

E. 

3 55 11.63 

75.61 

3 53 56.02 





Mean 
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HERCULIS. 


Nearest Point on the Limb , 0° 30" South. 



u OPHIUCHI. 

Nearest Point on the Limb , 2° 25' South. 


April 25 W. 2 23 18.37 18-55 2 22 59-82 82 81 

26' E. 2 23 30.87 18.42 2 23 12.45 83 83 

27 W. *2 23 21.99 18.28 2 23 3-71 83 83 

28 E. 2 23 33.87 18.14 2 23 15.73 83 83 

30 W. 2 23 22-74 17-86' 2 23 4.88 82 82 

May 1 E. 2 23 32.24 17-71 2 23 14.53 80 80 

2 W. 2 23 20.74 17.57 2 23 3.17 7 5 76 

3 E. 2 23 31.37 17-41 2 23 13-96 79 79 

4 W. 2 23 20.37 17.27 2 23 3.10 79 79 

5 E. 2 23 31.12 17-11 2 23 14.01 81 81 

7 W. 2 23 20.74 16.80 2 23 3.94 83 83 

8 E. 2 23 29.37 16.63 2 23 12-74 83 83 


Mean 
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f AQUILiE. 


Nearest Point on the Li??il>, 1 ° 30 ' South . 




ATAIR. 


Nearest Point on the Limb , 6 ° 45 ' South. 
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* DELPHINI. 


Nearest Point on the Limb, 1° 10' South. 


1811. 

Face. 

Observed 

Zenith Distance. 

Correc- 

tion. 

Correct 

Zenith Distance. 

Thermometer* 

Upper. ! Lower. 

Month. 



0 / // 

„ + 

0 , /, 

0 

0 

May 9 

E. 

l 9 1E37 

74.12 

1 10 25.49 

79 

79 

J 10 

W. 

l 9 1.87 

74.27 

1 10 16.14 

79 

79 

12 

E. 

1 9 H 

74.59 

1 10 28.59 

83 

82 

14 

W. 

1 9 4.62 

74.91 

1 10 19.53 

77 

77 

11 

E. 

1 9 10.37 

75.09 

1 20 25.4 6 

80 

NO 





Mean 

i /‘Mi 



Means of the Zenith Distances, taken on the right and left 
arcs corrected for refraction, equation of the sectorial tube, and 
the mean run of the micrometer. 


Zenith Distances at Namthahad. 


o LEON1S. 


1811. Left Arc. 1811. Right Arc. MEAN. 


month. 

April 20|i 19 30.53 
221 19 29-36 
25 1 19 31.39 
■27 1 19 30.50 
29|1 19 30.74 
May 2 1 19 31.02 


month. 0 

April l»|l 19 20.02 Mean 4 If) 25.67 

21 4 19 21.431 Refraction, &c. &c. -f 4.24] 
24 1 19 19.83 

2( 19 20.95|Zenith Distance . .4 19 29-91 

28)4 19 21.051 
30j4 19 21.16] 


Mean ,4 19 30.581 Mean 4 19 20.74) 
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REGULUS. 





, YIRGINIS. 



3 5 
3 5 
3 5 
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MEASUREMENT OF AN ARC 


jSERPENTIS. 


1811 . 

Left Arc. 

1811 . 

Rigut Arc. 

MEAN. 

MONTH. 

0 /. H 

MONTH. 


o // 

May 1 

3 53 57.0/ 

May y 

5 33 4w.2i 

Mean 3 53 52.69 

4 

j3 56.85 

5 

3 53 k)..9,9 

Refraction, &c. &c. 4* 3.8.3 

7 

3 53 58.35) 

9 

3 .’3 46. 


15 

3 53 56.0V 



Zenith Distance ..3 53 56.58 

Mean 

3 53 57.2: 

Mean 

: 53 4S.16 



y SERPENTiS. 


May 3 

1 12 25.0V 

May 1 

1 12 18.46 

Mean 1 12 22.2.9 

5 

1 12 26..04 

4 

1 12 19-28 

i l etraction , &c . & c . -f 1.12 

8 

l 12 27 70 

7 

1 12 17.23 


15 

1 12 26.61 

9 

1 12 17-15 

Zenith Distance .. 1 12 23.41 

Moan 

l 12 18.02 

Mean 

l 12 26.5/ 



« HERCULIS. 


April 26 

0 28 37.68 

April 27 

0 28 27.85 

Mean 0 28 33.55 

28 

0 28 36.47 

30 

0 28 2.9.91 

Refraction, &c. &c, + 0.54 

May 1 

0 28 36.93 

May 2 

0 28 28.96 


3 

0 28 38.30 

4 

0 28 31.40 

Zenith Distance . .0 28 34.09 

5 

0 28 38.6.9 

7 

0 28 29.14 


8 

0 28 38.68 

<; 

0 28 28.47 


Mean 

0 28 37. 80 

M^-an 

0 28 29.29 
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AQUILiE. 


1811 . 

Left Are. 

1811 . 

Right Arc. 

MEAN. 

MONTH. 

O / II 

MONTH- 



May 14 

1 30 56.54 

May 10 

15 

1 30 46.98 
1 30 48.30 

Mean 1 30 52.09 

Refraction, &c. &c. + 1 -53 

Mean 

1 30 56.54 

Mean 

1 30 47.64 

Zenith Distance .. 1 30 53.62 


» AQUIL2E. 


May 1 

4 57 

1.57 

May 2 

4 56 51.20 

Mean 4 56 57-63 

4 

1 57 

1.49 

5 

4 56 55.63 

Refraction, &c. &c. + 4.91 

7 

4 57 

2.29 

10 

4 56 52.88 


11 

4 57 

2.55 

12 

4 56 53.70 

Zenith Distance . .4 57 2.54 

15 

4 57 

1.69 




Mean 

4 57 

1.92 

Mean 

4 56 53.35 



ATAIR. 


May 7 

6 44 

3.43 

May 5 

6 43 55.26 

Mean 6 44 00.32 

9 

6 44 

4.85 

8 

6 43 56.20 

Refraction, &c. &c\ 6.87 

10 

6 44 

5.90 

11 

6 43 53.63 


12 

6 44 

4.93 

15 

6 43 53.33 

Zenith Distance . .6 44 7*19 

A Fean 

6 44 

6.03 

Mean 

6 43 54.6o 



e DELPHINI. 


May 9 

1 10 25.49 

May 10 

1 10 16.14 

Mean 1 10 22.18 

12 

1 10 28.59 

14 

1 10 19.53 

Refraction, &c. &c. + 1.22 

15 

1 10 25.46 



Zenith Distance ..1 10 23.40 

Mean 

L 10 26.52 

Mean 

1 10 17-84 
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MEASUREMENT OF AN ARC 


AMPLITUDE 


Of the Arc between Punnae and Namthabad. 


STARS. 

ZENITH DISTANCES AT 

AMPLITUDE. 

JPUNNAE. 

NAMTHABAD. 


2 36 52.07 N. 

0 / /' 

0 / // 

o Leonis . . . , 

4 19 29.91 S. 

6 56 21.98 

Regulus . . 

4 45 24.06 N. 

2 10 59.16 S. 

6 56 23.22 

3 Leonis .... 

8 20 3.44 N. 

1 23 42.08 N. 

6 56 21.36 

(3 Leonis .... 

7 30 11.59 N. 

0 33 49.17 N. 

6 56 22.42 

£ Virginis . . 

3 51 5.95 N. 

3 5 14.87 S. 

6 56 20.82 

£ Serpentis . . 

3 2 25.36 N. 

3 53 56.58 S. 

6 56 21.94 

v Serpentis , , 

8 8 46.97 N. 

1 12 23.41 N. 

6 56 23.56 

a. Ilcrculis . . 

6 27 48.35 N. 

0 2S 31.09 S. 

6 56 22.44 

a Ophiuchi 

4 33 11. S6 N. 

2 23 IO.99 £• 

6 56 22.85 

f Aquila? . . 

5 25 29-25 N. 

1 30 53.62 S. 

6 56 22.87 

v Aquilie . . 

1 55 19.77 N. 

4 57 2.54 S. 

6 56 22.31 

Atair .... 

0 12 14.69 N. 

6 44 7-19 S. 

6 56 21.88 

/3 Delphini 

j 5 45 58.29 N. 

1 10 23.40 S. 

Mean 

'6 55 21.69 

6 56 22.25 


Celestial Arc between the Parallels of 


q / // 

Punnae and Namthabad Station 6 56 22.25 

Terrestrial Arc 2518223.4 Feet. 


Mean length of one degree . . 60480.42 Fath. 


Latitude of the middle point, 11 3 7 49 
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AMPLITUDE 

Of the Arc between Putchapolliam and Namthabad ' 


STARS. 

ZENITH DISTANCES AT 

AMPLITUDE. 

PUTCHAPOLLIAM. 

N 4M I'llAUAD. 

o Leonis.... 

0 13 18.16 S. 

4 19 29-91 s. 

4 6 LI. 75 

ltegulus . . 

1 55 12-99 N. 

2 10 59.16 S. 

4 6 12.15 

$ Leonis. . . . 

5 29 54.26 N. 

1 23 42.08 N. 

4 6 12.18 

$ Leonis . . . ,* 

4 39 59.4 N. 

0 33 49.17 N. 

4 6 10.23 

£ V^ir^inis . . 

1 00 55.20 N, 

3 5 14.87 S. 

4 6 10.07 

& Serpentis . . 

0 12 14.15 N. 

3 53 56.58 S. 

4 6 10.73 

a Hcrculis . . 

3 37 38.58 N. 

0 28 3 4.0.9 S. 

4 6 12.67 

« Ophiuchi 

1 43 00.69 N. ! 

2 23 10.99 S. 

4 6 11.68 

f AquiLe . . 

2 35 16.44 N. 

1 30 53.62 S. 

4 6 10.06 

v Aquila? . . 

0 50 50./4 S. 

4 57 2.54 S. 

4 6 11.80 

Atair . . , . 

2 37 54.13 S. 

6 44 7-19 S. 

4 6 13.06 

jS Delphini , . 

2 55 45.68 N. 

1 10 23.40 S. 

4 6 9.O8 



| Mean 

4 6 11.28 


Celestial Arc between the Parallels of 


Putchapolliam and Namthabad 4 6 1 1 .28 

Terrestrial Arc 1489122.9 Feet. 


Mean length of one degree . . 60487-2/ Fath. 

Latitude of the middle point, , 13 2 55 


g A UK 

■MMCH ... -u- c i ■- i? Uk 
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It will scarcely be worth while to make any deductions 
until my meridional operations be finished, and those in 
England extended further. I shall only observe that if 
the degree in latitude 1 1 37' 49" as I have brought it out, 
be taken with the English , French , and Swedish mea- 
sures respectively, and applied to the formulae in Art. 2. 
in the Appendix to my last paper, the ratio of the polar to 
the equatorial diameter of the earth will be as 1 : 1.0052183, 
1 : 1.0034688, and 1 : 1.0032811, respectively, whose 
mean is 1 ; 1.0033227 or an ellipticity of -jui-gT nearly. 

And if this mean ratio, of 1 to 0033227 be used with 
the degree in 1 1° 37' 49", and the other degrees in latitudes 
9° 34 44"; 13 ’ 2 55" computed according to the for- 
mulae in Art. 3 in the same Appendix, they will come out 
60472.6 and 60486.47 respectively, differing only 0.21 
and 0.63 fathoms from the observations, and these differ- 
ences would hold good, where the three latitudes are so 
near each other 1 , in any hypothesis of the Earth's figure 
that has resulted from the recent measurements. So 
near a coincidence of the observations with the elliptic 
theory, 1 must own has the appearance of chance. 
However if a series of observations two degrees further 
to the northward, should prove equally regular, the accu- 
racy of the whole may be in a great measure relied on, 
and I shall then feel desirous of repeating the observations 
made at Dodcigoontak in 1 805 ; for to all appearance no 
part of the country could be more favourable, and it is 
possible, that at the commencement of my observing with 
the zenith sector, there might have been some oversight 
in using so delicate an instrument. I am not however 
aware that there was ; but if the irregularity was occa- 
sioned by the attraction of dense matter to the northward, 
the matter must have been nearer to the place of obser- 
vation, than I have hitherto supposed it to be. 

It may be necessary to notice here, that in Art. 2. of 
the Appendix to my last paper, there has been an 
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oversight in taking the mean of two computed degrees, 
60465.5 and 60498, which mean is 6048 if in place of 
60485f; or 60482 to latitude 11° 6' 24", which must 
therefore affect all the results given in that paper. But as 
the principal ones are computed according to the present 
measurement, it is unnecessary to recompute those for- 
merly given. By using the mean ratio of 1 : 1.0033227, 
with the degree 11° 37' 49", equal to 60480.42 fa- 
thoms, the degree of longitude at the equator will come 
out 60858.47 fathoms, and the length of the equatorial 
diameter of the earth will be 6973366 fathoms, from 
whence, by proceeding as in Page 97, of this volume, the 
quadrantal Arc of the elliptic Meridian will be had, equal 
to 5468*170.8 fathoms, or 3937082976 inches, which 
divided by 10.000000, will give 39.37083 English 
inches for the measure of the French metre measured at 
the temperature of 62° which differs only ^g-jth P ar ^ 
an inch from that measured by the French mathemati- 
cians at 32° and reduced to the same temperature. 


2 A 2 
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Latitudes and Longitudes 

Of the great Stations, and some principal Places, as deduced from the 
Meridional Arc. 




Longitudes from 

NAMES OF PLACES. 

latitudes. 





Observatory, \t . 

Greenwich, E. 


o / // 

O / n 

O / n 

* Hallagantalli 

11 0 52 

2 48 54 

77 29 3b 

* Yaeimatoor hill 

11 12 id 

2 30 12 

77 4S 18 

* Eerode, (S. IV. angle of the Fort) .. 

11 20 27 

2 31 36 

77 4b 54 

* Thittamalli 

J1 20 49 

2 53 49 

77 24 41 

Bhavany Pagoda 

11 25 45 

2 34 19 

77 44 11 

* W'ooraclmialli 

11 28 37 

2 33 43 

77 44 47 

Sankerrydroog 

11 23 51 

2 23 41 

77 54 49 

Sattiinungalum Pagoda 

11 30 17 

3 00 38 

77 17 52 

, * Kunibetarine hill 

11 35 31 

2 58 57 

77 19 33 

Salem, (S. IV. angle of the Fart) . . . • j 

11 39 9 

2 5 49 

78 12 41 

* Paulamalli 

11 41 39 

2 31 

77 47 30 

Womooloor, highest cavalier 

11 44 8 

2 12 48 

78 5 42 

Cauverypoorum 

11 54 43 

2 29 36 

77 48 54 

Darampoojy 

12 3 48 

2 5 5 

77 13 25 

Pennagra 

12 7 45 

2 20 58 

77 57 32 

Allambaddv « 

12 8 35 

2 30 25 

77 18 5 

* Pounassmuili 

12 8 47 

2 36 27 

77 42 3 

* Biimllmlly hill 

12 12 l6 

2 55 2 

77 23 28 

Sattiagul 

12 14 38 

3 6 32 

77 11 58 

IVlallavilly 

12 23 

3 11 54 

77 6 36 

Gopauldroog 

12 29 52 

2 57 31 

77 20 *59 

Ryacottah, (blog Stuff) 

12 31 lb 

2 12 54 

73 5 36 

Denkanicottah 

12 31 53 

2 27 53 

77 50 37 

Kistnaghcrry 

12 32 15 

2 2 9 

78 16 21 

Anchittydroog ( Muntapum) 

12 35 23 

2 21 45 

77 56 45 

* Deorabetta . , 

12 37 32 

2 37 35 

77 40 55 

Annicul Fort 

12 42 33 

2 33 31 

77 44 59 

Oossoor hill and Pagodah 

12 43 34 

2 24 52 

77 53 38 

* Bonnairgottah 

12 48 43 

2 40 41 

77 37 49 

Anniculdroog 

12 49 3b 

3 2 51 

77 15 39 

* Savendroog 

12 55 10 

2 57 40 

77 20 50 

Bangalore Palace 

12 57 34 

2 40 45 

77 37 45 

* Dodagoontah 

13 0 4 

2 37 40 

77 40 50 

* Muntapum centre 

13 0 45 

2 40 13 

77 38 17 

Goonicul 

13 1 33 

3 13 34 1 

77 4 56 

* Tirtapully hill 

13 2 25 

2 21 5b 

77 56 34* 

Oosscottah Mosque 

13 4 21 

2 28 13 

77 so 17 

Byrandroog 

13 5 41 

3 4 47 

77 13 43 

Colar Fort, (Pagoda) 

13 8 20 

2 6 49 

78 11 41 

* Allasoor hill 

13 9 42 

2 38 

77 40 30 

Shevagunga Pagoda 

13 10 9 

3 1 51 

77 16 39 

Deonelly 

13 4 59 

2 32 38 

77 45 52 

B. Ballapoor Eedgah 

13 18 24 

2 43 13 

77 35 17 

* Cheetkul hill 

13 19 l6 

2 58 52 

77 19 38 
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NAMES OF PLACES. 

Latitui 


Longitudes from | 

CS. 

Madras 

Observatory, W, 

Greenwich, E. 

* Rymandroog 

O 

13 

21 

h 

O 

2 

14 

37 

0 

78 

3 

53 


13 

22 

12.5 

2 

34 

1 

77 

44 

29 

* Devavoydroog 

13 

22 

25 

3 

2 

28 

77 

1.6 

Q 

* Kulkotali hill 

13 

25 

14 

a 

39 

9 

77 

39 

21 

Macklydroog 

13 

25 

58 

2 

45 

4 

77* 

33 

26 

Minchiculdroog 

13 

27 

27 

3 

3 

16 

77 

15 

14 

* Baelippee hill 

13 

39 

7 

2 

58 

28 

77 

20 

2 

Mudgherrydroog 

13 

39 

7 

3 

3 

11 

77 

15 

19 

Goodeebundah 

13 

40 

34 

2 

33 

3 

77 

45 

27 

Busmungydrqog 

13 

44 

24 

3 

12 

57 

77 

5 

33 

Scrali, (Flag Staff) 

13 

44 

39 

3 

20 

29 

76 

58 

1 

Meddagashiedroog 

13 

49 

54 

3 

3 

34 

77 

14 

56 

Kodicondah 

13 

49 

49 

2 

28 

24 

77 

50 

6 

* Yerracondah 

13 

54 

59 

2 

36 

5 

77 

42 

25 

Muddukserah 

13 

56 

41 

2 

59 


77 

19 

30 

Pencondah, remarkable tree 

14 

4 

13 

2 

40 

2 

77 

38 

28 

* Paugluudroog 

14 

6 

19 

2 

58 

34 

77 

19 

56 

Kaummundroog 

14 

14 

59 

2 

58 

44 

77 

19 

46 

* Ooracondah 

14 

15 

51 

2 

38 

44 

77 

39 

4b 

Diirmahveram Palace 

14 

17 

49 

2 

27 

34 

77 

50 

56 

Kunnagaiipully Pagoda 

14 

26 

52 

2 

44 

8 

77 

34 

22 

* Condapilly hill 

14 

31 

57 

2 

50 

59 

77 

27 

31 

Hundce Anantapoor 

14 

40 

59 

2 

38 

39 

77 

39 

51 

* Ooderpeedroog 

14 

49 

59 

2 

54 

31 

77 

23 

59 

* S. end of the base, (Eei'anapilly ) .... 

15 

0 

59 

2 

36 

24 

77 

42 

6 

* N. end of the base, ( Namthabad ) . . 

15 

5 

53 

2 

38 

43 

77 

39 

47 

* Namthabad Station 

15 

6 

00-6 

2 

38 

46 

77 

39 

44 

* Ronakoondloo hill 

15 

6 

39 

2 

53 

3 

77 

25 

27 

* Gootydroog 

15 

6 

54 

2 

36 

7 

77 

42 

23 

* Guddaculgooda 

15 

7 

19 

3 

00 

51 

77 

17 

39 

* Paumdy hill 

14 

57 

54 

2 

40 

15 

77 

38 

15 

* Koelacondah 

15 

19 

21 

2 

38 

39 

77 

39 

51 


-f 


Note. All Places marked with the Asterisk (*) are great Stations, 
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11 . Elevations and Depressions. 

Contained Arcs, and Terrestrial Refractions, together with the Heights above 
the Level of the Sea, of the |muvipul Stations- 


Tirtapully 

V crracondah... 

Tirtapully 

Bounairgottah • 

BonnairgOttali 

Tirtapully 

Bomiairgottah 

S. end of the has 

S, end of the Base . . 

Bounairgottah 

Bounairgottah 

Dodugountal). . . . 

Bounairgottah 

Dcoiabctta ... 


Sarcndroog 

Bundhully.... 

Bundhully 

Saiendroog •• 

Bundhully 

Kutnbctarinc 

Kumbetariue 

Bundhully 

Dcorahettah 

Pomiassmalli 

Ponuasunalli 

Denrabettali . . 

Ponnattmalli 

Paulamalli . . 

Paulamalli 

1‘onuascm.ilh 

Paulamalli. 

Wnornrhroalh 

Wooruehiuulli 

J’.u.l .malh .. 

Wooracluralli 

Shcuiiimalli ■ ■ 

Shonmmalli 

Woorarbmalli 

Tirtapully lull 

AllaBoor hill .. 

Allaaoot lull 

tirtapully hill 

Allasoor hill 

Kulkotah lull 

Kulkotah hill 

A’.lusoor hill . . 

Knlkotah lull 

Yerracondah.. 

Yerracondah 

Kulkotah lull 

Yerraeondah 

Paughurdroog 

Panghurdroog.,...- 

Yerracondah.. 

Savendroog 

C'hcetkiil hill 

Chcctkul hill 

Bailippee hill 

Bailippee hill 

Cheetkul hill 

Yerracondah 

Ooracondah . . 

Ooracoudah 

Yerracondah 

Ooracondah 

Davurcondah 

Davurcondah . . . 

Ooracondah .. 

Davurcondah 

Gootydroog .. 

Gootydroog 

Davurcondah 


Tirlapullv 

Bounairgottah. 

S. cud of the ba 
Uodngnontah . 
Dcorabctta 


Pnnghurdroog 
Chcctkull hill 
L Bailippee hill 
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IX. 


Translation of a Sanscrit Inscription on a Stone found 
in Bundrlc hand. 


By Lieutenant W. PRICE. 


To II. T. COLEBROOKE, Esq. 

PRESIDENT OF THE ASIATICK SOCIETY. 

SIR, 

A few months since, while on duty with my corps in 
Bundelchand, I observed a stone, containing a Sanscrit 
inscription, lying at the foot of a rocky hill in the vicinity 
of the town of Mou\ about ten miles distant from 
Chattei'pur. As it appeared to me, on a cursory inspec- 
tion, to comprise a genealogy of princes that might 
tend to illlustrate some doubtful points in Indian history, 
and, on this account, to merit preservation, I caused it 
to be removed with the intention of examining it at a, 
future period. 1 have lately succeeded in decyphering 
the greatest part of the inscription, and nmv beg leave to 
present the monument to the Asiatic/c Society, and to 
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lay before them a correct transcript of the original, in 
the modern Devanagari character, with a literal trans- 
lation. 

The stone measure 3 feet 6 inches in height, 4 feet 7 
inches in width, and about 6| inches in thickness. The 
natives were accustomed to sharpen their knives and 
talwars upon it: from this and other causes, it is much 
mutilated; considerable portions of the inscription are 
illegible : and of the last line, in particular, which pro- 
bably contained the date, not a letter can be traced. 
The character does not materially vary from the current 
Devanagari , excepting some few letters, which are 
formed in a very unusual manner, and approach nearer 
to those used in the Deli kin , than to any others with 
w r hich I am acquainted. 

I regret my inability to offer any opinion regarding the 
antiquity of this memorial ; and the oldest residents of 
Mow could atford me no information, farther than, it 
had lain where I discovered it, during their recollection, 
and that^of their parents. In a metaphysical and theolo- 
gical drama, entitled Prabod'ha Cluindrbdaya , or the rise 
of the moon of intellect, CIrttivarma is introduced 
by the author as the king before whom it w r as first 
represented ; but I will not pretend to determine whe- 
ther he is the same with the prince of that name men- 
tioned in the inscription : and indeed if they could he 
identified, the circumstance would lead to no satisfactory 
conclusion, the age of the play being equally involved 
in doubt. 

I have only further to observe, that some passages of 
the original are very obscure ; from the context being 
•effaced, and admit of various interpretations. In these 
instances, I noted down the different senses in which they 
might be rendered, and selected that reading which 
appeared to be the most eligible and consistent: and 
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where any doubt attaches to a particular term, I have 
usually specified it in the notes which accompany the 
translation. 

I remain, 

Sir, 

Your obedient Servant, 

WILLIAM PRICE, 

Lieut . Hth Ilegt. 

Bengal Nat. Inf. 

■ Calcutta, 1 
1st September 181 3. J 
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m 



-f^FrPT 


11 

qrwrs# n i 'ii 3T3r1%f^3rw?):^^t 


^fari : UlfoTn F'iTfW :frf 

— : ^TfoT : n£n 

Wf^nn^l7fFT^5fMT3Tf?T^lff q- 

4 fc: 11 T cT:^fFi 1 ~ t^ 


TT~ TTl[4\ 'f: 11 \3 H ftF^FTT 

ft ^fr^rftfiT^ftt^FcTT^.-WT 

4 <FWfl cf I n 

it TT 

W TT H^Tft^T^T^lF^qftFtrCFlR: 

‘util f^m^x 

q4^^rti' 

1%FR5nFr^PJrqiT: 11 ^TTT^r :^m9Trf?^^TT^T0T 

c 

Ftfa: A ^fsFTT^ Tt b 11 ^Tf^HT 


ft^fFT fW 3T^ tf^TFTTlTT^^T 

ti 
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tnoKl 


PV. 


sr^rftrTjtlt^^T tnati ^nrfw^r 
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ift Sjnft 

M inn 
: m - ^TTK^^m 
?T: 'ft rT^HF^Wrflm 

frrsOT: m £ ii ri#RTmtii^n^ra^ 

j^ft: H 

?1J:RPTTF^1%?T: 

^°ti 

fTRT: H nwmn^TO[:M 0 1 f^TF 

nfsr^r n^rn f? 

'ft 



:^TF n 


n^/ft 

&TR^*T ?T^ I -sq cvn STT^nR. fj'T 

ffFT: n ^i3rif^raf*rat<fa 

TOTC4 l^d^rflRl^Wn IH I Tt^'fl 3?fif 
^|chi cftSlfFqTpnFF^Jr^^ : *r^r ; 
*rf*m jrf|rr n tou^^stt 



366 


TRANSLATION Of A 



or: n 

T^^T^rrf^r^f^rf fTT^^i ^ ^ n^tt 

'^f^sfait, 'll ^ 


'll 


^rfJTorFrrT: TT^Tt 3[^fT31flTT f 4TTT^^^T 
it^XT «g3T: ‘ft ^TWt^Tf^: 


^rf: ‘It^ttt 

; fatr 


SrTFffifW tt 

^J^rTt * *T :^Wrf : 


^wpqwsr^r — — onft^^ — 

— 3ttjTT t\ — 

f f 5WTt :3JT#fifr*r3 


$T - ^3" Tt ^o tt 



rffwt^^^WfrT —q — 
^mft^:t^PTRf3T ^MITT - 
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'H 1 fWiT fwr^TWT 

Tl 3 pfT^n * " 

-'T 

'fi 




\\ q74^R^Tfaf^«RrTff 

^rfjm f<rf: 

m3F3T<r)MTTf^ 


wr rr 



faisn^ftr^m^p - 

~ TFm^^Tfgtrr>j3n^ 


^tt^HFTR 'a 



f%3rf^ih:^KT^T5ftfflT: T| 
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T188TI ^T:TnKR€!I^TK^T 
5T#rfer1%r: n cT^T^^cr^ryftlwr: 
nm 

ten^nTM^t *$ 1 

^fsr n iRzr •’ 

Wf^T Tl S^Tfl sj^l^TtrW 

fF^TftfT#RTtJ I^VlHWI Hi ftiM^^fxr 

enwc t : ti - fcrrtfftfm 

w^'^r * f* 


urn 


■m 


\ ^rfZrTTWKpf^T -~^:^Tf<^ 

l^TTftT: K18 tn Him 

w“f — ti ^<t>{cwi3$rc 
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h * 


3. the lord of 

men f so named ; who, having overcome the king of 
Canyacubja J, chief amongst all, in battle, obtained ex- 
alted sovereignty. 

4. From him sprang Gan'da DE'VA, skilful in 
punishing his enemies, whose arms were two staffs to 
crush their pride, and who was monarch of the four 
quarters of the earth. 

5. From him was produced the fortunate* Vidya'd’- 

hara de'va, whose beautiful lotus-foot rested on the 
heads of all kings « 

6. Of that prince was bom the warlike Vi j a ya pa'la, 

a duteous son, eminent from wide-spread fame, and pu- 
rified by virtuous deeds ; by whom all the wicked were 
exterminated ; by whom all the good were rendered 
happy 


* This, and the following stanza comprise an invocation to 
Vishnu : they have not been completely decyphered, and it is there- 
fore unnecessary to insert a translation of those portions, which, being 
legible, appear in the copy of the original. 

t The name of this prince is not legible in the inscription : but from 
the 21st verse, I judge D’iianga must be here mentioned. 

X Vulgarly called Carnouge : Ja yachandra, the celebrated Hindu 
sovereign of India, held his seat of empire there at the time of the 
Mmtkrm invasion, when his government was subverted. 
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7. His son was CIrtti varma de'va, of good re- 
nown, as if 

virtue had descended in a human form ; who vanquished 

through the aid of 

his six allies*; and, by justice, daily promoted the seven 
requisites of regal administration f . This prince, ex- 
tracting the thorns of the world, and removing the 
impurities of the Cali age, was famed unto the sea-shore. 


9 . His son w r as the fortunate ... 4 Varma- 
de'va, a king and ruler whose 


foes from a dread of his prowess never slumbered ; who 
was at the head of those versed in the sacred sciences, a 
friend of the good, a treasure of the mechanic arts, an 
10 abode of moral conduct, and the all-productive tree of 
the poor : who, having taken vast riches from his enemies, 

distributed them amongst his subjects 

moreover, in 

whose assembly there was no difference whatever to be 
perceived between the tributary princes and his other 
dependents, from the similarity of their glittering orna- 
ments of gold and jewels. 

11. Jaya varma de'va was born his son, the resi- 
dence of virtue and power, from the rising of whose sun 
of majesty, other kings, like lamps, shone not . . . 


12. The fortunate Sallacshana varma was the 
uterine and younger brother of this lord of the earth : 


* The original word is < atitarangaih,’ which I have translated in 
it's most probable sense. The term will, however, admit of other in- 
terpretations. 

t They are thus enumerated in the Amci'a coska: 1st. the king or 
lord ; 2d. his counsellor ; 3d. a friend or ally.; 4th. treasure ; 5th. 
territory ; 6th. a strong hold ; 7th. an army. 

I Four letters which compose his name are here effaced. 

2 B 2 
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afterwards, the prince Prit’hvIvarma, equal to the 
task, sustained the burden of the hereditary govern- 
ment. 


13. Averse from the vicious, having a great esteem 
for the society of fit persons, desirous of taking lawful 
wealth, and then bestowing it according to form at a 
sacred spot, carefully protecting all sentient beings, and 
receiving wholly with humility, he thus greatly benefited 
his interest in this life, by practising virtuous deeds. 

14. From him was born Madana varma* * * § , the 
protector of the earth, whose vast power is celebrated 
throughout the three worlds f: the story of the extent of 
his extraordinary might is credited by those who have 
witnessed the strength of his arms J. From whose name 
even, the king of Chedi §, vanquished in the fierce fight, 
ever quickly flees; and the prince of Casi\\, through 
dread, by his conciliatory conduct always passes his time 
in undisturbed tranquillity : by whom the misbehaving 
lord of M/ilava^ was in the space of an hour exter- 
minated ; and at whose court, other monarchs, by an 
increase of confidence, obtain peace. 

16. The field of battle being ploughed by the tramp- 
ling of the hoofs of his horses impetuously charging, ir- 
rigated with the blood gushing from the throats of his 
enemies, sown with pearls, bright as the pale-beamed 


* In whose reign it would appear this memorial was composed. 

t Heaven, earth, and hell. 

X It is here to be understood that he was a prince of great athletic 
accomplishments. 

§ The same, I believe, with Chandail (as the name is written in 
Major Rennell's Atlas), S.E. of the province of Bundclc’hand. 

(I Benares. The original term ‘ Cdsi raja / may however be as- 
sumed as the proper name of some other chief ; for it is not an 
unusual one. 

^ S.W. of Bundek'haml 
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luminary, from the heads of the elephants* * * § of his foes, 
yielded glory, the creeping plant, which, being sprinkled 
with the water of libation f , overspread the assemblyr 
house of Him $ sprung from the lotus. 

17. The venerable lineage of the ministers of these 
princes, the supporters of the weight of government, and 
of upright conduct, is now to be detailed. 

18. The descendant of the Creator of the universe § 
was Angiras, worthy the esteem of the whole world : 
in his line was born the divine sage Gautama || a trca- 
sure of science, an opponent of the followers of the 
Mimansa system fl, who from anger in disputation shewed 
an eye in the sole of his foot**, as S'AMB’Huff displays 

19 it on his forehead. Whose praise does not Acshapa'da 
merit in this world, who, quick in expounding the Nytiyq 
Sdstra , having confuted wicked doctrine, proved the 
omnipotence of Is'wara ? 

• 

20. In the increase of the race of him resting in the 
tranqtiillity of devout austerity was born the wise Prab’. 
H asa, the sole abode of virtue, and the residence of a 
multitude of excellent qualities ; who was enlightened by 


* The Hindus imagine that the finest pearls are to be found in the 
heads of elephants. 

t Solemn gifts are ratified by pouring water into the hands of the 
person receiving them. 

t Brahma, who sprang from the lotus which arose from the navel 
of Vishnu. 

§ Brahma. According to the Hindu mythology, Angiras was 
his great-grapdson. 

|| Author of the Nydya or system of logic, the doctrines of which 
are said to correspond with those of Aristotle. 

11 Founded by Vya'sa, and generally supported by his pupil 
Jaimini. Their several systems are distinguished by the titles of 
P&rva and Uttara> or first and second Mimdnsa, 

** He is hence named Acshapa'da. The legend is, however, 
differently related by other writers. 

IT 'Siva. y 
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the embraces of exalted SarasvatI* * * § , and whom pious 
men visited as a holy place for their moral good. That 
skilful one, at the head of those who are pure from tried 
fealty, having been examined, was appointed chief of all 
the ministers for conducting abstruse politics by the mo- 
narchs D’hanga, and Gan'd'a deva, 

22. The tree of loyalty, whose roots were firmly fixt, 

being watered with grew up, and 

ever produced to these two princes the fruit of the three 
human pursuits j\ 

23. From him was born the righteous S'ivanam a% 

equal to D’his'anaya § in understanding, and knowledge 
of the numerous S'rutas || ; who filled surrounding coun- 
tries with his glorious fame by the 

assemblage of his foes in battle. 

24. How can the qualities of this just one be suffi- 
ciently applauded ? . . . ^ an upright, exalted coun- 

4 selior he gradually so improved 

the government of the prince Vidya d’hara, that all 
the sovereigns of the world were rendered tributary, and 
it became supreme on earth. 

25. From him sprung Mahipa la, grateful to the 
eyes of mankind, as the moon produced from the pure 
sea of milk**; beautiful, of eloquent speech, who fulfilled 


* The H indu goddess of wisdom, 

t D'harma , Cama and Art’ ha ; or duty, love, and wealth, 

t Minister of Vidyad’hara. 

§ ViuiiASPATi, preceptor of the Gods. 

|| 'file S dstras. 

f il The original here exhibits * yacapct which conveys n.o meaning : 
and tk second syllable, moreover, is inaccurate with respedt to the 
metre of the verse. ' • 

** T he moon was produced at the churning of the ocean. The 
legend is well known. 
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the purport of his word by truth, that of his understanding 
by all beneficial acts, and the intent of his wealth by 
sacrifices, and deeds of pious liberality*. 

26. Untroubled, sustaining the weighty burden of the 
important affairs of the prince Vijayapa'la, he, whose 
bravery was united to irreproachable morals, became 
regarded as the object of comparison among virtuous 
ministers. 

27. After him was bom the learned Ai^anta, of 

infinite excellence, capable of supporting the * weight of 
the world ; whose body was always resplendent from 
virtuous enjoyment. . . . ; 

£8. His younger brother was Yo'ge's'wara, the 
seat of numerous qualities, as the sonf of Sumitra', of 
Rama 


29. What superiority over other men is not recorded 
of that righteous, magnanimous Ananta? His ancestry 
had been repeatedly termed pre-eminent ; he was of the 
illustrious Brahmen tribe ; he perused the Veda , and 
pure Sruta; his prosperity imparted good ; his prowess 
was ever irresistible in battle, and his speech pleasing but 
sincere. 


30. In what affair was he, the faithful minister of 
Cirtti varma, not employed ? His counsellor in just 
and important politics ; his intelligence in secret and 

confidential matters 

the conqueror 

of foes the sole chief of heroes. 

31. If he possessed the qualities of the firmament, if 
his understanding was characteristic of his face, and he 

* Such as, digging ponds or wells, making gardens, erecting tern- 
pies, &c. 

t Lacshman'a, younger brother of Ra'ma, 
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was a ruler with appropriate duties, still his eminence 
was inferior to that of his prince. This chief continuing 
to give counsel, the monarch CIrtti varma . . . 

by his fame, conduct, 

and wealth*, 

32 from the dancing of all the peacocks, 

who mistook for clouds the volumes of smoke f sw eeping 

them Indra, a portion of the sacrifice 

. . his ‘moral virtue was reckoned abstractedly from 

his other qualities 

33 , . , . . Asarva by name, 

sprung from an illustrious family, venerable from her 
virtuous conduct, as Anasu ya of the sage Atri §. 

34. His second wife was born of noble parentage; 
well behaved, patient, and discreet 


35 Vats a || by 

name, sinless, like the dignified Sune'tra seated in the 
assembly of the gods ... of a pure mind, correct 
demeanour, a sea of nobility ^ he- 
roic, steady in his course, of the Brahmen class . . 

a treasure of excellence, 

a friend of the good. Va'mana and Pradyumna**, 


their 


* The original verse is very obscure ; and I am not certain it is 
correctly translated. 

t Arising from his sacrifices : peacocks are said to dance from joy 
during cloudy weather. See the Megha Dkta with translation. 

X Who it would appear was the first wife of the minister Ananta. 

$ An asu'ya', wife of Atri, is celebrated for her conjugal affection. 

|1 Ananta's son, perhaps, by his first or second wife. 

IF Indra, chief of the deities, is here probably intended : I do not, 
however, recollect having before met with him under this title. 

** The younger brothers, possibly, of Vatsa. 
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inclinations having been ascertained, they were all em- 
ployed by the sovereign ruler Sallacshan'a* * * § in offices 
suitable to wise, just, and valiant men. 

38. Now, Sallacshana varma 

again in the country of the Antarved^ 


39 

. . . . were utterly defeated by the impetuosity of 

his bravery, and obliged to prostrate themselves at the 
feet of his master. Having cleared the country of thorns, 
and dissipated the fears of the people, he governed them 
with an increase of wealth and power. 

40 having abandoned his body 

to the waters of the daughter of the sun the meritorious 
Ananta became incorporated with the supreme. Hence 

the of the chastiser of his foes 

was employed in the guardianship § by the chieftain 
Jaya varma, who devoted his soul to faith ||. 

• 

41. Of a respectable origin, sprung from a virtuous 
family, spotless, possessing a clear intellect, versed in the 
sacred sciences, eloquent, sagacious, prudent, acquainted 
with the management of elephants, horses, and chariots^; 

* I know not how to reconcile the apparent irregularity of this men- 
tion of Sallacshan'a before Jayavarma, otherwise than by sup- 
posing their father, who may have borne this name, is here alluded to. 

t The Dodby or country between the Ganges and Jumna rivers. 

t From the context being effaced, it remains uncertain in what 
manner his body was abandoned to the river Jumna ; who is the 
daughter of the sun, according to mythology. 

§ The original term Prdtikaricay which has been translated 
1 guardianship’, generally signifies the office of warden, formerly, per* 
. haps, a respectable appointment in the service of a king. Another 
sense in which it is used is here wholly inapplicable. 

|| Meaning, probably, that he abdicated the government, and led a 
religious life. 

IF These were formerly esteemed high accomplishments amongst 
the Hindus. 
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skilled in archery ...... mingled with af- 
fection, and other qualities. On being tried, he was 
afterwards appointed prime minister by the auspicious 
monarch Prit’iivi varma. 

42. That wise one blessed the government of his 
prince with all the requisites of royalty ; and was after- 
wards . . . . in the ministry of Mad an a, the 

protector of the earth. Having reduced all kings, by a 
well-timed application of the six expedients of defence*, 
he gradually extended his supremacy over the earth, 

43 able likewise, possessing a 

multitude of excellencies, illustrious, of whom people are 
accustomed to say “ this is truly Gadad’hara f !” 
Who humbled the sea by his profundity, and . . . 

even, by his understanding : is not 

therefore such fame solid ? 

44. His wife is for the procreation of offspring J ; 

his knowledge of the S Astras , for the due performance 
of religious duties § ; and of the Vedas, for . : . . 

hi$ wealth is for the benefit of all men 

from the virtues of that benevolent one, it is believed by 
the people that the CaU\\ age has passed away. 

45. His sons S'rId’hara, Vid ya'd’hara, and the 
rest, from their abilities have become conquerors of the 
world : hence he is esteemed the head of family men. 

46. Sacrifices, and acts of pious munificence, are the 

* i. c. Pacification, war, a progress or a march, a halt, or the main- 
taining of a post, a double resource or a stratagem, and recourse to 
protection. 

t GadaViiara is a title of VishnV ; and it probably was the* 
name of a son of the minister V atsa, to whom this, and the subsequent 
stanza, appear .to relate. 

| i.e. not for sensual enjoyment. 

§ i. e. not for the purpose of disputing the doctrines they contain. 

II The present sinful age. 
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foundation of many good deeds : this temple, therefore, 
was erected, together with .... by that revered 

one 

the wealth of the great ought certainly 

to be employed in acts of piety. • 

47. He, moreover, with his lawful riches, caused a 
vast . . . . * * * § to be carefully made with many large 

stones, on the boundary of the village of VeUu\: and 

on the banks of the expanse 

. . ornaments entirely of 

stone, not liable to be broken. 

48 in a place 

caused to be made with a heap of hewn stones . . . 

. . . w hose w'ater is limpid. 

49. A Brahman a named Ce d'iJ 

by the skilful D’iiane's'a§ . . . . 


50/ 


* A mound of considerable extent, composed of large stones, regu- 
larly piled on each other, and placed so as to form steps down to the 
margin of an extensive lake, terminates at the spot where the monu- 
ment was discovered. It evinces great labour, and is, I imagine, re- 
ferred to either in this, or the subsequent verse. I do not, however, 
recollect having observed any where in the vicinity, the least vestige 
of the temple, mentioned in the foregoing stanza ; and, as to the other 
public acts of the minister, which appearto be recorded in this part of 
the inscription, I can offer no conjecture. 

t I made particular enquiries after this village, when on the spot, 
but they were unsuccessful. The town of Mow may have formerly 
born'e this name. 

I T^he poet, probably, by whom the inscription was composed. 

§ The artist, perhaps, by whom it was cut. 
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A Journey to Lake Manasarovara in U'n-des, a 
Province of little Tibet, 


By WILLIAM MOORCROFT, Esq. 


INTRODUCTORY NOTE BY 

H. T. COLEBROOKE, Esq. 


I HAVE much gratification in being enabled to lay 
before the Society, an extract from the journal of our 
colleague, Mr. Moorcroft, on a journey to explore 
that part of little Tibet in Chinese Tartary, where the 
shawl goat is pastured ; and to visit the celebrated lake 
Mbnasarovara or Mapang, in which the Ganges was 
long supposed to take its source. 

Undertaken from motives of public zeal, to open to 
Great Britain means of obtaining the materials of the 
finest woollen fabric, the arduous and perilous enterprise 
in which Mr. Moorcroft, accompanied by Captain ■ 
Hearsay, engaged, and which was prosecuted by them 
with indefatigable perseverance and admirable intre- 
pidity, undismayed by the difficulties of the way and the 
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dangers with which the jealousy of the Nepalese beset 
them on their return, and undeterred by hardships and 
privations, and in Mr. Moorcroft’s instance by fre- 
quent illness, has in the result not only accomplished the 
primary object which was in view, but has brought an 
interesting accession of knowledge of a country never 
before explored : and has ascertained the existence, and 
approximately determined the situation of Manasarovara , 
verifying at the same time the fact, that it gives 
origin neither to the Ganges , nor to any other of the 
rivers reputed to flow from it. Mr. Moorcroft, as 
will be seen, found reason to believe that the lake has no 
outlet. His stay, however, was too short to allow of his 
making a complete circuit of it : and adverting to the 
difficulty of conceiving the evaporation of the lake’s sur- 
face in so cold r climate to be equivalent to the influx of 
water in the season of thaw from the surrounding moun- 
tains, it may be conjectured, that, although no river run 
from it, nor any outlet appear at the level at which it was 
seen by Mr. Moorcroft, it may have some drain of 
its superfluous waters, when more swoln, and at its greatest 
elevation, and may then, perhaps, communicate with 
Rawatf lake, (in which the Setlej takes its source) con- 
formably with the oral information received by our 
travellers. 

The journal of the entire route, from their departure 
from the British frontier in Rohilkhand , to their return, 
being more copious than would consist with the limits 
of the volume of our researches, I have used the liberty 
of selection, which Mr. Moorcroft has liberally al- 
lowed, and confined the extract of the journal to that 
part of the route which is wholly novel ; at the same time 
curtailing the narrative, though with regret, for the una- 
voidable exclusion of many interesting passages. It is 
..proper, however, to observe, that no other, freedom has 
been used ; and that the narrators own words are scru- 
pulously retained. 
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JOURNAL. 

May 26th. — At Jo, s hi- Mat' h we left the road to 
Bhaannat'h , which crosses the Dauli a little more than 
a c6s above the town. At the junction of the Vishnu - 
Gangd with the Dauli , both rivers lose their names ; 
and die united streams rorm the Alacananda , the course 
of which has been before mentioned. As the road to 
Joshi-Mafh is known by the surveys of the gentlemen 
deputed by Colonel Colebrooke, I have not been very 
particular in describing it * : but, as the road to JNiti 
and onwards is new ground to Europeans , 1 shall follow 
it with more exactness. 

The principal part of the minutes of our route is taken 
from the note book of Mr. Hearsay, who carried the 
compass and brought up the rear, accompanied by 
Harkh Dev, and who engaged on setting out, to ex- 
ecute this part. Harkh Dkv Pandit was directed to 
stride the whole of the road at paces equal to 4 feet 
each I . 

Our road lay along the left bank of the Dauli , but 
generally at the distance of at least a c6s. The road 
was pleasant, but the heat was greater than might have 
been expected, seeing that the summits of the mountains 
very near us were covered with snow. 

The road was frequently crossed by small streams of 
water, of which several issue from stone conduits now 
out of repair. We saw people sowing the L<U Sag, or 
Amaranthus Gangeticus, a vegetable apparently much 
used by the mountaineers. 


* For the same reason it is omitted in this abridgment. C. , 
t The Pandit ' s measure of the road would probably have been 
more correct, had he been directed to step his usual and natural paces,* 
the length of which might have been easily determined with precision 
by a small trial. C. 
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Wheat was nearly ready to cut, and lands under the 
plough. The ears of the wheat particularly long and 
bearded. 

About a c6s before we reached the ground for en- 
campment we met our carriers returning, who said that 
they had executed their task, but had received, neither 
victuals nor money. It appears to me that the Chaudri 
of Jbshi Math , who received our advances and under- 
took to supply the people, will keep the whole money 
for his own use, and press the unfortunate villagers to 
carry our baggage. 

Some mountains near us, whose tops were covered 
with snow when we first came, were in the evening 
nearly bare. 

At half past eleven reached the town of Baragaon ; 
and not finding good shade went on higher, above three 
quarters of a mile, without being much more successful. 

The cultivated lands, in the middle of which is the 
village of Baragaon , run half way up the hill, where the 
forest region begins with small trees, becoming thicker 
and higher as it ascends ; and the very summit is fringed 
with pines, and the majestic and fine overtopping cedar * 

27th. — In the afternoon the Ntgi came to say that on 
the following morning he would have people to take our 
baggage to Tap6ban y a village about three c6s distant, 
from whence we should proceed onwards the following 
day. 

28th. — Resume our journey, leaving our ground at 
6 h 30' therm, sunrise 58°. Pass by a Sanga over the 
Dauli, and at 3696 paces reach our ground, a little 


Pinus Deoddr and Longifolia. 
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below the almost deserted village of Tapoban , placed on 
the brow of a hill surmounted by woods of pine, cedar and 
cypress *. A considerable stream falls into the Dauli 
below the village ; and by the side of this is a small 
rivulet of tepid water. — This current mixes with the cold 
stream before it reaches the Dauli, and issues from some 
rough ground in the face of a rock. The heat of the 
water seemed to be very agreeable to tadpoles, which 
had deserted the colder stream to take refuge in this. 

I observed a common plant something resembling 
butchers-broom, which was said to be the Setbarua , 
from which the mountaineers make a paper that is sold 
at Sirinagar and Almora , and from thence finds its way 
into Hindustan , although not in large quantities. — The 
bankers employ it for their bills of exchange, or Hindis , 
in preference to any other kind, as the ink does not sink 
further into' its substance than is necessary to retain the 
writing, as it does not imbibe water readily, and rela- 
tively to its thickness is much stronger than any other 
kind of paper. As connected with paper, I itiust here 
observe, that the layers of the bark of birch are used by 
the natives to write upon, and they bear both ink and the 
stroke of the pencil very well. The leaves are called 
Bhoj-patr . The bark of the birch is used at Lacknau 
for covering the wires of huka-snakes; 

£9 th . —Settle to give Jowar Sinh 26 rupees, in full 
of all taxes and demands to be made upon us until we 
reach the frontier ; for which he gave a receipt on birch 
paper : having previously put aside a fee of five rupees 
for the part he bore in the transaction. As our carriers 
came in a very straggling manner from the villages 
whence they had been pressed, we could not leave the 
ground till 8. At 6816 paces reach a hut taken pos- 


* Probably a species of pine, as well as that which Mr. Mgorcrof* 
denominates cedar. C. 
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session of by our servants. This is computed to be 
seven c6s from 'Tapoban. 

After having reached the top of Jthe first mountain, 
Mr. Hearsay, who had gone before me, killed a very 
thin yellow snake, about 18 inches in length. I found 
it had the poisonous fang, but it is asserted that snakes, 
and all other venomous reptiles, are very scarce in this 
part of the country. However, on taking up the carpet 
on which I had slept, a black scorpion came from 
under it. 

A warm spring, which we passed early in this day’s 
march, issues from the rock on the right of the road in a 
stream of about live inches across, and three deep, and 
threw up a small cloud of steam. At its escape the heat 
was so great that the linger could not bear being dipped 
in it more than % or 3 seconds. The thermometer 
having been carried forwards, we were prevented from 
ascertaining the temperature : however no insects were 
in it or about it, and some plants which had fallen into 
it neat; the; middle of the current, were killed and seemed 
parboiled. The pebbles in its bed, and the vegetable 
substances which were immersed in it, were covered with 
a yellow coat, and those which had been taken out and 
become dry, were likewise coated with a white earthy 
substance, having little taste : however, the water itself 
was slightly austere, and I apprehend contained iron 
without any other mixture. The tepid stream at Tapoban , 
which is much lower, and not half a mile distant, pro- 
bably proceeds from the same source with this, and is 
cooled in its progress to the place at which it escapes 
below. I saw no appearance of volcano in this or any 
other mountain which I have yet met with ; but many 
abound with minerals ; and pyrites is found in great 
abundance. 

Close to this place the road was broken by a recent 
2 c 
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slip, and we had to pass upon 'the crumbling surface. 
The road this day was in many parts very fatiguing. In 
one place a slip of earth had laid bare a large surface of 
rock, which had been formerly covered by the road ; 
and as it sloped to the river with a sharp descent, it re- 
quired every exertion and care to guard against a slip of 
about a hundred feet into a current, which dashed with 
great force amongst fragments of marble, which in two 
or three points actually formed a bridge across the 
stream. — In another part we were obliged to climb up the 
face of a rock nearly perpendicular, and on which irre- 
gularities, for the toe to hang upon, were at a most in- 
convenient distance. My left foot having slipped oh’ one 
of them, I lay for a few seconds upon the poise, but a 
snatch at a clump of grass, which on being seized, luckily 
did not give way, and a sudden spring, brought me to a 
comparatively safe spot, with the loss of some skin from 
my knees and elbows, and some rents in my trou sers and 
sleeves. — Sometimes points of rock projected to the edge 
of the river, and these were turned by rude staircases 
made of wood and stone. — Retiring angles were passed 
by inclined planes formed by a tree being laid on-points 
of stone on each side of the angle, and loose stones were 
thrown from the wood to the rock. Fen* a moment the 
eye could not quit the road and suffer the feet to proceed, 
without risk of accidents ; and yet a trilling expense 
would render the road in general passable, although it 
would always be liable to be injured by the falling of the 
rocks above. 

When we had reached the custom-house, on the mid- 
dle of the mountain immediately beyond a Sanga by 
which we crossed the Rauni , we found one of our sircars 
who was detained by three men and as many women, as 
pledge for the payment of duties on the passage of our 
baggage. The receipt written upon a slip of birch bark 
was no sooner beheld by the most riotous of the men than 
he ceased to attempt any further molestation, although 



MA'NASARO'VARA IN U'NDl'S. 


387 


it. was clear that he had not read its contents. — As how- 
ever one fellow was still a little impertinent, my friend in- 
sisted upon his relieving a carrier from his load, which he 
actually took part of the way up the hill ; and then slip- 
ping from under the load slid down a face of rock, and, 
though old, skipped away from point to point of a rough 
road w ith tiie agility of a deer. As many loads were left 
behind, it was deemed prudent to take the third man 
along with us as an hostage for their safe passage. As 
he went along* he told ns that the Chaudri Califdn , had 
farmed the customs of this place for 500 rupees a year ; 
and that ihe woman, who was so clamorous, was one of 
his wives, *of whom he had seventeen. The other two 
women were her slaves. 

To a poor woman, who had much difficulty in carry- 
ing her burden over a very rough road, I gave a Timdshd, 
which in a few minutes was taken away from her by a 
man whom I supposed to be her husband. On learning 
that he was no relation, I got it from him, sent him about 
his business, and returned the coin to the woman ; but 
when die departed, I had the mortification of observing 
him at a considerable distance start from a place of con- 
cealment and again force the money from her. This 
man was a Zemindar of the village in which the poor 
woman lived, and though he had been obliged by the 
Negi to carry a load, he still exercised his petty tyranny 
over one more defenceless than himself. 

The gratification of the calls of hunger seems to be the 
first object amongst the inhabitants of a country, which, 
if under a w'ell regulated government, would be capable 
of exporting a surplus of provisions. At Tapoban , a 
stout young fellow offered himself to be my slave for 
life if I would only feed him. Although I wanted not 
bis services, and did not much like bis appearance, yet 
his appeal was too forcible to be resisted ; and I, therefore, 
engaged to give him food for his services. 

2 c 2 
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30th. — Obliged to halt for the purpose of collecting 
carriers, which was difficult, as the villages in this part 
of the country are small and distant from each other. 

31st. — As this day my companion and myself sepa- 
rated, and he had along with him the compass, and the 
young Pandit who measured the road, I shall make ex- 
tracts from his notes of the route, and afterwards notice 
my deviation from it. At 1381 paces ; tops of moun- 
‘ tains covered with snow in every direction. At 221)7, 
* cross a rivulet which comes from E. — Snowy mountains 
‘ in that direction quite close. At 2437, commence 
‘ ascending the most tremendous place 1 ever. saw. At 
4 2783, descend to the bed of Daul'i river, most thankful 
‘ that I am once more safe : — I was obliged to take off 
4 shoes and stockings. At 76' 10, reach our halting 
‘ place. Ten hours upon the march. The coolies, 

4 mostly women, arrived at the same time. The Dauli 
‘ much reduced in breadth ; but the current very strong : 

‘ with a small exception, its general course has- been to 
1 the S.W. I * * * * * 7 

I left our ground at 40 minutes past 5. — From the 

bridges across the Dauli } having been swept away last 

year, and not reinstated, a new road has been made by 

the goat-herds along the sides and over the tops of the 
mountains which overlook the river. This has been first 
worked into a track by the goats, and in the worst places 
strengthened by fragments of stones thrown in heaps 
somewhat imitating rude flights of steps. The path in 
various places formed by pieces of stone which jut out, 
overhangs the edge of the water, and seldom retires so 
far from it as to give a chance of the traveller escaping 
from rolling down to the river, should he have the mis- 
fortune to make a false step ; and the footing was very 

insecure from small stones being mixed with much loose 

earth. — Just on attaining the summit I met a large Hock 

of goats loaded, and was glad to find a secure corner 
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until the whole had passed. I observed, that goats 
when laden climb up places however apparently difficult 
without hesitation ; but they do not like to go down 
steep declivities : for whether they descend straight 
down or sideways, the load urges them forward quicker 
than they like, and as there is no belly-band, it fre- 
quently tumbles off, and is the cause of the animal being 
carried down the steep sides of hills and lost. — Goats 
cast a look of inquiry at strangers, and pass on leisurely ; 
but sheep generally stop, and, after one has either been 
driven onwards or gone of his own accord, the rest fol- 
low with precipitancy, and frequently lose their loads by 
their hurry. 

Crossing this mountain took up an hour and a quar- 
ter. Having mounted a height, which, though short, 
was steep and rugged, I was somewhat confounded by 
the sight of a steep and bare slope of stone, about 100 
feet deep, running to the bed of the river without any 
path, and with a surface so smooth as to excite a doubt 
whether I could reach the bottom in any other way than 
by sliding, which would have been too rapid to be safe : 
the more especially as the stop must have taken place 
amongst stones in the bed of the river. By taking off 
my stockings, pressing the spike of my staff into little 
dips in the stone, and catching at a friendly tuft of grass 
which occasionally presented itself near one edge, I got 
to the base nearly at the same time w ith the old Pandit, 
whose activity would have more surprised me had I not 
known that he had been bred in the mountains of Kamaon. 
Just as we had congratulated ourselves On our escape, 
we saw two other paths, one higher up and another 
lower dow n under a ledge of the rock, which saved the 
rest of our party, save two of the Pandit’s hill people, 
from the dangers of this road. 

Soon after descending the slope, I overtook a woman 
who had been pressed by the Negi to carry a load. 
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She said that her measure of misery was full, and that 
she was resolved to emigrate into Jaivcir, where oppression 
was not so grievous as here. 

Seeing our carriers who had started about three- 
quarters of an hour before me, supporting themsehes on 
the ledge of a rock, which overhung the river at a great 
height, by clinging with their hands to the stones on tljp 
face of the mountain, and that at length they actually 
stopped, I was induced to make the experiment of going 
round by a winding path, under an idea that 1 should 
effect it in nearly as little time as would be spent in 
passing over the broken path of rock. Mr. IIe a ns ay 
coming after me, and finding that the carriers preferred 
the short, but more dangerous road, to the long one, re- 
solved to attempt it ; and assuredly I should have done 
the same, had I known the length and roughness of that 
which I actually took. Mr. II ea it say and a large por- 
tion of the carriers went over the rock without accident : 
but atone point the courage of my hhansaman failed ; 
for, on missing footing with one leg, he shrieked violently 
and sunk down almost senseless upon a point of stone 
with one leg hanging down over the abyss, calling out 
that he -was lost. Mr. Hearsay was at hand and as- 
sisted him most opportunely, along with the Pandit. — 
One woman carried four burdens at different times for 
her less courageous companions ; and a hearer was also 
of some use ; but at length became so alarmed as only 
to be capable of proceeding by being steadied by an end 
of his turban being tied round his waist, and the other 
end secured by the young Pandit as he proceeded in 
front. 

The horrors of this road were very great, and ought so 
to have been to 'justify passing by such a road as that 
which I followed. For it cost me the labour of two 
hours to attain the top of the first mountain which I had 
to scale, and although the path consisted of lines of zig- 
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zag, not more than 10 or 12 feet in length, at angles so 
sharp, that in a length # o1f 24 feet, not more than 10 feet 
were gained in actual ascent, yet even this progress was 
not made except by clinging with the hands to shrubs, 
roots of trees, clumps of grass, and clods of earth ; and 
sometimes from the obliquity of the path, required me to 
creep on hands and* knees to prevent slipping. Near the 
summit of the mountain, the path divided ; and a moun- 
taineer, whom we met, as we thought opportunely, at 
this point, advised the lower one ; though from the ac- 
counts of porters and servants who took the upper one, 
the latter was easier but a little longer. 

In descending the mountain a grand view opened from 
the S.E., consisting of a vista formed by two sides of 
mountains composing a glen, down which ran a large 
stream. — One slope was enriched by a forest which 
reached to the clouds ; the other covered by scanty pas- 
turage for about 400 yards ; when it was overhung by a 
steep face of barren rock of immense height, and the 
upper part of the vale was shut up by a peak of still 
higher mountain, the base of which was sprinkled with 
cypress, and the top whitened with snow. 

After a tedious march of two hours more, through a 
forest of cedars and cypress *, of which many would have 
been large enough for main-masts of first rates, l came 
to a Sanga across the stream which ran down the valley. 
From this point I ascended the hill surmounted by the 
bare sheet of rock, by a goat path, and had to cross an 
avalanche which was scarcely settled ; every non and 
then a piece of stone rolling down its face and bringing 
with it currents of earth. The path was narrow, occa- 
sionally going over a surface a little rounded, which, in 
some slight degree masked the tremendous declivity be- 
low, and sometimes skirting its very verge. At one spot, 
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on a ledge of rock, the old Pandit hesitated and retired 
into a hollow. However, having the advance, he sum- 
moned up courage, and passed the cause of his fears ; 
this was formed by an angular piece of rock having 
slipped out of the ledge or cornice on which we were 
w alking ; and a piece of stone, which just, and only just, 
rested with both ends on the opposite edges of the gap, 
shewed a precipice of a depth sufficient to alarm the 
anxiety of a person who had not been much accustomed 
to the mountainous paths of this country. After clam- 
bering over fragments of stone which had fallen from the 
heights, we came to a point of rock, whence we had a 
complete view of the declivity over w hich we had to pass ; 
and this part w r as to me more difficult than any other. 
However I reached the bottom of the hill without injury. 
I learnt that I had gone 4 c6s, and had not made above 
half a mile of head way. From the fatigue of this de- 
tour, I was so enfeebled as to be under the necessity of 
halting five or six times in ascending a steep mountain, 
and obliged to creep on my hands and knees for a great 
distance, not having sufficient confidence in niy legs. 
My knees tottered, and I was frequently attacked with 
such a violent pain in the right knee, as for a secorid or 
two almost deprived me of the use of the limb. I much 
suspect that I had lost my road. In creeping along I 
certainly made a wrong choice, as I found myself at 
once upon the brink of a precipice, on the very angle of 
a rock which overhung it, and a slit in the stone shewed 
me my danger at the very moment I was about to place 
my hand upon a fragment which the weight would pro- 
bably have dislodged, and carried me along with it ; at 
this moment the recollection of the danger produces an 
involuntary shiver. — After some time I got into a toler- 
ably good path, and found my companion, and the greatest 
part of the party, waiting my arrival by the side of a 
cool stream of excellent water. 

The latter part of our march was not good : but this 
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road, although almost every where else it would have been 
deemed impassable except for goats, was good in com- 
parison with that which constituted the labour of the 
morning. — This has certainly been the most severe day s 
work we have had ; and yet I compute the actual dis- 
tance, including the 4 cos of detour, cannot have ex- 
ceeding 13 c6s. 

The ordinary road is not particularly difficult or dan- 
gerous ; and all the risk of life which I have mentioned, 
inconvenience to the inhabitants of the country, and im- 
pediment to commerce, are created for want of Sangas 
which might be made for 100 rupees: but the present 
government does nothing to ameliorate the state of the 
country, or to increase the happiness of its subjects in 
these districts. 

June 1st. — Commenced our march at 7-30. At 2345 
paces the river becomes a succession of rapids, and has 
its channel diminished to about 20 yards in breadth. At 
3407 paces we pass two caves, a small and a large one. 
The Dauli about eighteen yards broad. At 10,971 
paces come to some cedars* and halt. The Dauli 
much reduced. 

At our place of encampment, a black scorpion was 
brought, and was said to be harmless : however on pull- 
ing off his sting and pressing it, a large drop of a thin 
milk-coloured fluid escaped from its point. 

On the top of a high mountain, thinly sprinkled with 
worm-wood, dwarf cypresses*, and a kind of furze, 
blocks of marble and hard stones were scattered about 
in every direction, which seemed to contain minerals ; 
and 1 am much deceived, if I did not see some veins of 
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silver # in strata of quartz. I had no instruments to break 
stones with, nor did I see any small fragments which I 
could with convenience place 1 in my girdle. I was obliged 
therefore rather to leave this point unsettled, than to ex- 
pose myself to the suspicion of coining into the country 
in search of precious metals. Tire surfaces of many of 
the hardest stones, on this side of the l^a'ic-kandi^ are 
studded with small red crystals, which project ; at first 
view, one is disposed to take them for garnets ; but they 
are not transparent. They are so firmly imbedded in the 
substance of the stone which serves as matrix to them, 
that they cannot be raised by any .common instrument in 
a perfect state, so that I could not count their faces. 

The scenery of this day has always been wild, and in 
some places most imposingly majestic ; especially from 
the side of the mountain where we halted. On every 
side the view is bounded by summits of mountains peaked, 
rounded, broken into ascending and descending lines, with 
abrupt ragged dips, and a few soft hollow sweeps, but 
all covered with snow\ The declivities in some parts 
thickly covered with cedars and cypresses j', in others 
thinly sprinkled, and in others diversified by bare patches 
of rock or sand. The base of two lines of mountains is 
washed by the Dauli , which runs with great rapidity and 
noise, about 400 feet below our encampment, in a space 
only just large enough to receive the water which it now 
rolls along the channel. One slope of the hill imme- 
diately before us has been broken from top to bottom by 
a slip which has only lately happened. In its course it 
has overwhelmed large trees, of which some have been 
hurried into the river, others lay across its bed half buried 
in rubbish ; and others, thrown down, hang by their roots 
with their heads towards the base of the mountain. The 
devastation committed by large slips, is sometimes very 
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groat, and they frequently happen : for I have this instant 
heard a tremendous crash at a distance produced by a 
full of rock, and was awakened by another at a moment 
that I had lost all sense of fatigue under the shade of a 
large mass of stone. 

When the structure of the exposed faces of mountains 
has not been entirely broken, 1 have remarked, that the 
general direction of the component layers has been to 
the E. of N. with an inclination towards the horizon 
about the angle of 45°. 

We pitched in an open space between two ranges of 
high rocks. At the foot were some large cedars*. 1 

o < o 

measured one at six feet from the ground, twenty-two 
feet in circumference. 

This evening the report ran, that a carrier had fallen 
off the first Sunkho in this day's march, into the river, 
with his load, and was drowned. 

June 2d. — March at six with the same coolies. In 
one plate the river is covered by masses of rock, under 
which the current rushes with great violence. At 3d0 
paces we cross to the left bank of the river over a Sunkho, 
consisting of three parts, in consequence of two blocks of 
stone having fallen into the stream and formed three 
channels. It was in good order and thirty paces in 
length. At 4680 paces cross a broad large brook, in 
which there are large beds of frozen snow, with a stream 
of water running beneath them ; and immediately on the 
right bank of which is the village of Malari. 

The road of to-day has exhibited much variety ; and 
a short account of its features will convey a general idea 
•of those of this country. At first we passed over heaps 
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of fragments of rocks ; afterwards over beds of pebbles ; 
then ascended a mountain partly by a path, worn in the 
earth by frequent treading, and partly formed by the sur- 
face of rocks and by stairs : where the road on the face 
of the rock shelved much to the river, a few loose stones 
were laid upon it close to its edge ; and sometimes earth 
was thrown amongst them, or a few pine branches were 
placed along it and loaded with stones : this served as a 
kind of defence or parapet : but, as they were never higher 
than a foot from the level of the shelf, they would only 
stop a slip of the foot. Where niches were broken out 
of the rock in the line of the path, and formed gaps over 
the precipice, if only of small extent, a piece of wood was 
laid across the widest part, and slabs of such stone as was 
at hand laid from it to the rock, either supported by a 
ledge, or if the face of the rock chanced to be smooth, on 
another spar of wood. — Where the gap was very wide, 
the trunk of a large tree was put across ; the upper side 
being cut a little flat, or else having notches hewn in it as 
stepping places ; an open space being left between it and 
the wall. Commonly these trees or Sankhos over 
chasms, as well as those Sankhos across rivers, are toler- 
ably well guarded against turning, either by being weighted 
with large stones at each end, or by having rude stone 
wedges driven through two holes at each extremity of the 
trunk or plank. — Where the chasm is too long for a tree, 
a hefap of flattish stones is placed in the nearest part, 
w hich affords room for the base of a flight of steps, con- 
structed sometimes of stones wholly, sometimes of stones 
supported in front by logs of wood : but no railing is to 
be met with any where ; and from the general looseness 
of the mode of building, these roads are subject soon to 
get out of order ; but, if the stones be large and the base 
flat, this kind of stair lasts longer than might be expected, 
as the passengers walk with care. Slips from the hills 
do most mischief to them, and their course being almost' 
always at the foot or on the side of mountains, exposes 
them to constant injury in some part of their extent. 
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To-day I had just crossed the slope of a slip that had 
happened last night ; when I heard a little trickling above, 
which rapidly increased, and was caused by a shower of 
small stones, of which some slid easily over the surface 
of the falling earth, but others, having got a little mo- 
mentum by rolling over perpendicular breaks, dashed 
down with such force, as would have been fatal to any 
animal which they might have chanced to strike in 
their fall. 

As Mr. Hearsay was follow ing the coolies, three 
bears, which were scampering up a steep gulley, that 
had been a water-course, but was now half filled by sand, 
earth and stones, displaced stones about 300 feet above 
the road. These in their descent loosened others, and 
dashed across the road while the coolies w ere passing, but 
fortunately struck no one, except one of my bearers upon 
the leg, and he was more alarmed than hurt. 

The view of the village of Malar i from the top of the 
hill, w here it comes in sight at a distance of about a mile, 
is pleading, and w'ould give a good effect on canvass. It 
is placed in the eastern angle of a triangular plain about 
a mile on each face, and bounded on two sides by streams, 
and on the other by steep hills, covered up to their sum- 
mits with a bed of snow, thin on the projecting parts, 
and deep in the ravines. The southern stream is half 
choked by banks of frozen snow, through which a moun- 
tain current, formed by spring-water and melted snow’, . 
forces its w T ay, undermining the masses of congealed 
snow, which now r impede its progress ; but which in two 
months will be dissolved and carried into the Dauli that 
runs with impetuosity from the north to the w’est. 

The extremely neat state of the land recently sown 
principally with China *, and separated into fields by 
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recently piled stone fences and living hedges, would do 
credit to any country ; but the proportion of cultivated 
to uncultivated land in this country, at present, is almost 
as a drop of water to a large river. 

The village of Malari consists of about 20 houses, 
built x>f rough stones, cemented with clay, and mixed with 
much wood. Many are of one story, but more of two, 
and some even of three stories. The lower range is ge- 
nerally given to the cattle. Circular stones, with holes 
through the middle of them, are hung by ropes to the 
projecting ends of the beams at the gables, to prevent the 
rot)f being injured by gusts of w ind which are here fre- 
quent and violent. The upper story projects generally 
beyond the lower one, in consequence of its being fur- 
nished with a w r ooden verandah, which commonly runs 
along both sides, and is made of fir plank in strong pan- 
nels, ornamented with flowers and figures of Hindu 
deities, amongst which Gane sa is most frequently re- 
presented. There is no lock, bolt, or latch to -the doors, 
but in one door-post a square hole is cut, through w hich 
a rope is past, that ties a dog to it, who guards the entry 
with fidelity. His collar is of wood like a yoke collar, 
and a stick is tied to it, and likewise to the rope which 
holds him to the door. 

Malari is inhabited by a class of people who call 
themselves Rajput , but appear to pay little aUeniion to 
caste. The poorer class of inhabitants of the frontier cat 
raw meat with a little pepper and salt as seasoning; 
which we had an opportunity of seeing; for the leg of a 
goat being thrown away in consequence of being tainted, 
the coolies instantly seized it, and made apparently a 
savoury meal from it. Both men and women are rather 
of low stature, but not ill made, and have something of. 
the Tartar countenance mixed with that of the Hindu. 

They dress in coarse woollen cloth made from the 
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fleece of their own sheep, and of those of Butun. The 
women alone weave, sitting on the ground, and are very 
industrious and expert. In five days, with a very simple 
apparatus, a woman will weave a piece of doth about 18 
inches broad and 1 5 cubits long. This is called a Panic fit. 
Some of them are flat, but others are twilled and very 
strong. They are worn without being bleached or dyed. 
The proportion of females seems much greater than the 
males. This may be accounted for by part of the male 
population being taken by the Nepalese for their army, 
and by another part being engaged in going from the 
upper to the loner hilly district, to sell salt and bring 
back grain. The dress of both men and women is ge- 
nerally over-run with lice ; and their persons are, with 
few exceptions, disgustingly filthy. The inside of the 
house is no less filthy than the dress of the inhabitants ; 
and as no other articles of furniture are to be seen in 
them than benches and cooking utensils, one might be led 
at first sight to believe, that the inhabitants laboured 
under the pressure of the severest poverty ; but this is 
not the case, as is shewn by the ornaments of the women ; 
and it. is probable that they avoid making a display of 
wealth, lest it should be taken from them by the Gov Uriahs ; 
to which may be added the circumstance of their inha- 
biting this country only from about the 24th of May till the 
23d September, when they migrate to the villages of 
Tapohan , Baragaon , and other places to the N.E. of 
Jos hi- Math. These people, from living half the year in 
one country and the remainder in another, are called 
Dohdsds , and also Marc lids ; which latter appellation 
gives a whimsical affinity in situation and name to the 
former inhabitants of the borders of England and Scot- 
land. They carry on a considerable tnjde between the 
inhabitants of the U tides and those of the lower parts of 
, the hills. From the former they procure borax and salt, 
which they either carry to the frontier of the Company’s 
possessions, or sell to the inhabitants of the hills, and 
take back to Butun grain in exchange. This commerce 
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produces a profit to the Marchas of at least a hundred 
per cent, on the grain, and about 150 or 200 on the salt : 
but can only be carried on during the six months of the 
year when they reside on the Butan frontier : and as they 
load goats and sheep with the merchandise, these feed 
themselves wherever they stop ; and, as great Hocks are 
driven by two or three people, the transport is attended 
with little real cost to the Marchas. But the commerce 
of the present day is said to be a mere trifle in com- 
parison with the traffic of former times. The goats used 
for this business are of the breed of this country, migrate 
regularly tw ice a year, are short-legged, of a strong com- 
pact form, and travel about 5 cos a day over the most 
rugged and difficult roads that can be imagined. 

The principal articles of the food of the most wealthy 
consist in the morning of boiled rice and goats’ flesh, and 
at night of cakes made of wheat-flour beaten with water 
and seasoned with salt and clarified butter ; as also of 
curds and fresh milk of sheep and goats. But w;heat-flour 
is scarcely ever tasted by the poor, who live upon the 
coarsest and most common kinds of grain ; and, w hen 
they can get it, eat flesh raw, as has been before observed. 
Wheat is not raised in this district, but grow's to a good 
height near Joshi-Math . The following grains are 
raised here : 

1st. Chua or Marcha ; resembling the Amaranth us 
Gangeticus, or Lai Sag of the Hindus ; used here both 
fresh, and in its seed w hen reduced to flour. 

2d. Manrua or Manned : Cynosurus Coracanus. 

3d. Phaphei. — This looks a little like French wheat. 

4th. Coarse red rice. 

5th. Ana Jau. — I have not seen this growing, but 
the grain unshelied looks like barley. Shelled, like a 
poor kind of w heat. 

6th. Barley. 

7th. Chdni or Chdna. Panicum Miliaceum. 
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Sth. Kangri^. Panicum Italicum. 

9 th. J angora. 

Slaves are much employed ; and are bought from the 
Gorkhiahs * In the evening my fakir harcarah, with a 
real fakir, arrived with intelligence that one of the women 
carriers, who had followed the circuitous track I had 
taken on the 31st, being much fatigued, went to the river 
to dripk, and placed herself on a large stone, which slip- 
ping, caused her to fall into the water. The rapidity of 
the current was such as to hurry her out of her depth, 
and she was drowned. This matter affected me con- 
siderably. On inquiry I found she was without a family. 

June 3d. — Leave Malarl at 9 A. M. At 6 1 65 paces, 
reach our encampment. The quantity of common and 
lemon thyme near water-courses was very great, but none 
of it had been cropped by sheep ,* I also saw basil, savory, 
mint, and other potherbs, with sedums of several kinds ; 
and I likewise met with some gooseberry-bushes. 

June 4th. — After breakfasting in a cave, at the foot 
of which runs a clear rill down a deep and broad rivulet 
half choked with a body of frozen snow, we left our 
ground at 7| A. M. After proceeding 5145 paces, 
arrive at the village of Niti. In the latter part of this 
day’s march I found my rate of breathing quickened be- 
yond its natural standard in proportion to the difficulty 
of ascent, and was obliged frequently to stop, in order 
that the action of the heart might become less violent. 
My companion has been aware of occasional oppression 
in breathing for the last three days ; but I did not ex- 
perience any till this day. The very wretched ap- 
pearance of the 14 or 16 houses, which compose the 
town, gives no favourable expectation of the supplies we 
should here meet with. 

June 5th. — The situation of Niti is in itself pretty 

2 j> 
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enough, being at the foot of a small sweep of hills which 
defend it from the N. and W. A gorge, between the 
Western hills and those to the South, gave entrance to 
the Nitl river ; and the valley is shut up, about a mile 
to the E., by an ascent covered with birch trees, and 
leading to many gorges and ridges of a high mountain 
topped with snow. Down the side of the mountain, im- 
mediately in face of the town and extending from top to 
bottom, winds the track of a recent avalanche looking 
like a new made turnpike road. In front of the town, 
and between it and the river, are a few flats, which de- 
scend by steps, and have lately been ploughed. The 
town, following the line of the base of the rocks, was 
originally built in a crescent, but many of the houses have 
been deserted and unroofed, and now serve only as night 
stable for cattle. 

We sent a message to the Sehdna *, importing that we 
should be glad to see him. The meeting took place at 
our tent; and the Sehdtia , whose name was.AiuuN, 
began by stating that this was a road which pilgrims to 
Mansarhvar seldom came; that we were armed; that 
we had many people ; that report said we were either 
Gorkkalis or Firingls , come with designs inimical to 
the Undes ; and that measures had been taken ac- 
cordingly. We endeavoured to remove these unfavour- 
able impressions ; and after much conversation the old 
man seemed satisfied. We wrote a letter in Hindustdni 
to the Diba , informing him that for pious and humane 
purposes we wished to visit the lake of Mamarowar ; 
that for defraying our expenses we had brought certain 
articles from our country for sale ; that we had for our 
own defence certain arms which we were willing to leave 
in his keeping during our stay in the Undis. On urging 
to the Sehdna the necessity of our speedy departure, he 
observed that the snow was not yet sufficiently melted ; 


The head man of a village is called Sham , or Sehdna , Seydna. 
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that the communication was never attempted before the 
Saner ant, or entering of the sun into the next sigit ; and 
that this would happen in fifteen days ; when they would 
accompany us, in case the answer of the Deba should be 
favourable to our intentions. The argument of the road 
not being open was falsified by the appearance of the 
Unias ; but it was thought best to wait an answer from 
the Deba . 

From the 5th to the 9th, the thermometer at sun-rise 
has been generally at 46°, but in the middle of the day 
about 72°. The nights have commonly been clear and 
serene, but there have been a few slight showers of rain 
in two of them. About nine it becomes pleasantly warm ; 
at noon it is sultry ; about three the heat generally and 
suddenly subsides, and the tops of the highest mountains 
arc enveloped in clouds, which deposit their contents on 
them in the form of snow, and in very gentle showers of 
rain in the valley of Niti. The changes in the temper- 
ature of the atmosphere are very sudden and severe*. 

* On a subsequent day Air. Moorcroft observes “ June 12th . — 
The temperature of the air varies much in the course of the day and 
night. At sun-rise, the thermometer is from 40° to 50° ; in the mid- 
dle of the day, from J 0° to 80°. At eight in the morning the sun over- 
tops the hills which surround the little valley of Niti, and blazes with 
a fierceness of which we were the more sensible from the cold of the 
morning. About three the heat falls off most rapidly. I have never 
before experienced so sudden a transition from heat to cold, and con- 
trariwise. At night 1 am only comfortably warm with almost all the 
bed clothes I can muster. At sun-risc a thick coarse woollen Hindustani 
Ckapkal or wrapping gown, oveF shirt, cotton waistcoat, and dqubl* 
cotton coat, is only just sufficient to keep out the cold. At nine the 
outer coat must be thrown off ; at ten it is desirable to get quit of the 
other ; and at noon the rest of the garments are, to say the least, in- 
commodious from the heat. The reverse of this progress becomes ne- 
cessary from half past three till night. The frequent changes of the 
temperature produce colds and fevers both amongst the inhabitants and 
strangers : but, though rather active in their symptoms, they are 
neither dangerous nor of long continuance. Ordinarily from the 
morning till ^J>out three o’clock, there is an upper and under current 
2 D 2 
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In the morning the summits of the highest mountains arar 
wholly concealed by the snow : about noon the ridges 
between the ravines are cleared, but it remains in the 
clefts and gorges : and from three to the following morn- 
ing the mountain has a new covering. This successive 
deposition and melting go on during the warm months. 
But, in the cold weather, when the mountaineers are 
obliged to quit their habitations, and leave them to be 
taken possession of by such wild animals as prefer them 


in the atmosphere. The clouds are generally white during this time ; 
move briskly towards the north, and change their forms with much vi- 
vacity. Their speed is commonly checked as they approach the most 
lofty mountains, to which they decline, and if they do not come so 
much within their influence as to burst upon them, they regain by de- 
grees their former course. But about three the clouds become more 
murky, are stationary, envelope the summits of the mountains, and 
roll down their sides, discharging their contents in the form of snow 
upon the highest, and in light showers of rain upon the lou'er ones. 
The lower current is formed by the interruption given to the under 
strata of the higher current by the irregular form of the land beneath, 
and is almost continually varying in direction. During still-nights the 
dew falls very heavily ; but, w'hen there is a little motion in the at- 
mosphere, the humidity is suspended above the valley and attracted by 
the hills. The stars are very brilliant, and the north star is beautifully 
resplendent. A bed of clear light-coloured air in the darkest night 
overhangs the summits of the peaks which are covered with snow\ 
Once only lightning has been observed ; but, there has been no 
thunder during our stay. Does the great height of the mountains 
carry off the electricity of the atmosphere, before it can be accumulated 
in quantity sufficient to displace a body of air with the violence ne- 
cessary to produce an explosion ? I regret that we have no means of 
measuring our actual height above the level of the sea. All of us 
feel much inconvenience through it being necessary to breath very 
frequently, even when going as slowly as possible upon an easy 
ascent. Wc anticipate great fatigue from this cause on scaling the 
stupendous heights over w hich the road lies. The natives recommend 
a small quantity of coarse sugar to be eaten whilst we arc mounting, 
and speak highly of the power of the kind of spar found near the snow 
reduced to powder and mixed with water, in diminishing the dis- 
tressingly quickened action of breathing. This spar they believe to 
be snow gradually melted and again condensed and crystalized by 
continual cold, and call it Himgal from Him , snow ; and gal , from 
gatina, to melt. 
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to taking an asylum in caverns and glens ; the whole sur- 
face of the valleys, as well as mountains, is richly covered 
with snow, which in some parts melts under the influence 
of heat and rain, but in others remains continually. This 
mass of melted snow on the vast ranges of mountains 
forms the great rivers which proceed from them. 

When we arrived, the Niti river, about ten yards 
broad and from two to four feet deep, sent down a rapid 
stream of greenish but clear water. The two following 
days were very hot : the stream was on the 3d, at least 
a foot deeper, and considerably broader; and the water 
is clay-coloured and turbid. I have frequently observed, 
that the water-mark early in the morning upon the stones 
in the river was a foot and even eighteen inches above 
the level of the stream at that time of the day, and that 
the river always rose considerably towards the evening. 
This is easily explained by the cold of the night pro- 
duced by the snow r on the mountains suspending the 
melting process, and of course interrupting the supply 
until the heat of the following day quickens it again. 
Such a surface of mountainous country, in such a state, 
along with the vast declivity of the beds of the rivers, 
will afford a more satisfactory explanation of the real 
sources of the Ganges than the deriving it from a lake 
which must have some continual source of supply itself. 

The birch trees upon the sides of the mountains, as 
well as the small rose-bushes, are just breaking into leaf; 
the furze is just coming into blossom. The natives have 
some barley, of which a few T blades appear, and they are 
engaged in getting into the ground the awa-jou , phdphar , 
and chua . This is, it is presumed, their spring ; and 
our rains must be their summer, as their harvest is cut 
before the middle of September , w hen the people go in 
search of a milder climate. 

This morning (the 9th) I saw a beautiful crop of rock 
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crystal shooting out of an exposed layer of quartz which 
had formerly been a vein in a mass of very hard stone. 
These mountains, which are primordial, would, if ex- 
amined by an able and careful lithologist, throw great 
light upon the natural history of the mineral kingdom ; 
for here, at almost every step, he might come in sight of 
the surfaces of rock which have never been altered by the 
hand of man, but have alone been subject to the laws of 
composition and of destruction, induced by the operation 
of natural causes. 

With the exception of grain of various kinds which is 
to be obtained at an exorbitant rate, little eatable is to 
be procured at Niti. The only animal food, which we 
have had, has been two or three lean goats. There was 
no want of kids or lambs ; but the owners would only sell 
such as were ill or extremely old. This country at the 
present season gives no fruit. The inhabitants have no 
gardens, and the only esculent vegetables, which we could 
find, were the Bathua (Chenopodium album), • a small 
quantity of self-sown phuphai' about three inches high, 
and some rhubarb, the leaves of which were only just 
springing from the ground ; yet, even in this early state 
of vegetating, the flowers were thrown out on the sides 
of short finger-like processes and yielded a sweet smell. 
The vital principle seems to l>e most rapidly called into 
action amongst the vegetables of this climate to com- 
pensate for the long period during which they remain in 
a torpid state. Our diet was certainly of a very frugal 
kind, and would not have been considered luxurious even 
in the cell of an anchorite : but pur beverage was w ater 
of so excellent a quality as to make up for the scantiness 
and uniformity of it. We had been promised by the 
Pandit, that vve should have an opportunity of seeing and 
probably of killing some Barals. The first part was 
verified ; for they made their appearance amongst the 
furze bushes, almost immediately above our heads, and 
at the foot of the bare rocks ; but never came within gun 
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shot. Although we were told that the richer Marchds 
sometimes ate animal food, I believe that this occurs 
very seldom. They are much subject to fevers from 
derangement of the intestines, brought on from vege- 
table diet little seasoned ; and several have the Gegha 
or Goitre . 

13th. — This day two Uniyas arrived at Niti with a 
letter to the Sihdna , which neither they nor he could 
decypher. However a meeting was held upon the sub- 
stance of the message, which they brought, by the head 
persons of the principal villages in this neighbourhood. 
The letter was supposed to be a formal rejection of our 
desire to enter the country. This conclusion was drawn 
from the refusal of the Dlba to accept our present, and 
from the verbal notification to us of the decease of the 
Lama , and of large bodies of troops having been detached 
to all the passes leading from the mountains into the 
UndeSy to prevent the entrance of any white people, or 
persons wearing white clothes, into the country, until 
after the election of another Lama . This message was, 
of course, very disagreeable to us : however we were re- 
solved not to return without having made every effort in 
our power to succeed in our original project. The people 
of Niti confessed, that they were alarmed at the reports 
which had been circulated respecting us, previously to 
our arrival : but, that on seeing more of us, they had 
sent a Funid or Vakil to the Diba of Ddba , stating 
that they believed we were men of character really in- 
tending to go to Mansarmar , having merchandise to 
dispose of, and not harbouring any evil design against the 
general welfare of the country. We knew, that the Vakil 
had been dispatched two days subsequently to the de- 
parture of the first two U'niyas ; but we placed little 
dependence upon the impression he would make. The 
commencement of his mission certainly took off much 
from the accustomed dignity of his post ; for, in attempt- 
ing to ride upon a bullock, he with difficulty mounted, in 
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consequence of being very drunk, and fell off four times 
before he was able to reach the top of the mountain. 

16th. — Another great meeting took place. The 
U niyas insisted upon our not being permitted to pass ; 
and the Seydnds of Niti and Gomasale , Arjun and 
Gujar Mall, were decidedly against us, especially the 
latter. Harder was sent back with money to the 
brother of Nathu, a relation of RAMKiSHEN,§ej/<7//tf of 
Malar i, who had shewn an inclination to assist us, to 
bring bullocks immediately, that we might attempt pro- 
ceeding by the road of Kieulang , and we laid in ten days' 
provision for all our men, in order that we might not lose 
any time at Malari in collecting it, Ramkishen ac- 
quainted us with the opinion of the council, said he would 
hasten all our operations at Malari ; and Haudab was 
ordered to bring a Jowdri (who had made an offer to us 
of conducting us in three days from Malari into the 
Undti) with promises of safe conduct to Niti anil back, 
and of reward for his services. Hopes w ere entertained, 
that in some way we should still succeed by persuasive 
means with the people of Niti. However, we thought 
it right to take all such measures, as might appear likely 
to gain our point without loss of time. 

Another meeting w r as appointed two days afterwards at 
Gomsale . In the course of this morning two persons 
had come from Negi BhawanI Sena, with a letter re- 
questing the loan of one hundred and one rupees, to be 
repaid either in carriage of articles, in provision, or in 
specie, with interest at 2 per cent per mensem, and a 
bond for the amount, along with a statement of the prices 
at which we should receive provisions. He said, that he 
understood we were delayed, and advised our getting on 
quickly. 

In the evening Amar Singh, the son of the Seyana 
Arjun, declared to the Pandit, that, if we would place 
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confidence in him, he would take our baggage to the 
frontier, would make an arrangement with the Deba by 
becoming surety for us, and would go with us to Man - 
sardxvar , after which he would settle in Jbwar , as he was 
apprehensive, that the Negi would have recourse to some 
harsh measures with him, in consequence of his quar- 
relling with Jowahar Singh, and causing his servant 
to be beaten. He said if the council at Gomsale were 
friendly, it would be well ; if not, he had five bullocks, 
and would see what was to be done in respect to the 
further number required. His father was convinced, 
that we were persons to be depended upon, and was privy 
to the transaction. As it seemed on many accounts pre- 
ferable to take the Ddbd road, the old Pandit on our 
part went to the father and son in the night, to take their 
oaths for the performance of their covenant. The next 
day Hardeb returned with an account of Nath if 9 
brother having repented of his declaration, of Ram- 
k is hen’s slackness, and of his not being able to purchase 
any bullocks although at double their value. It has been 
agitated whether the Seyanas , altogether, shall become 
sureties /or us : but as yet this motion has been negatived. 
Once it was proposed, that we should leave our property 
at Niti, and go on with clSthes and provision alone. 
This was, of course, rejected by us as ridiculous. It was 
then submitted, whether we would allow them to take it 
and sell it whilst we should stay for the proceeds. — This 
was rejected likewise, and we declared our determination 
to march alone if they would not assist us with cattle. 

The Funia arrived on the 19th, and by him it ap- 
peared clearly that it depended solely upon the people 
of this country to give us an introduction ; for the Diba 
said lie hoped the Niti Marchas would not give us car- 
* riage, observing “ if they have not conveyance for their 
fiaggage and provision, they cannot come ; but if pro- 
vided with carriage, as there are no troops hereabouts, 
there is no method of preventing their entry into the 
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country.” The Fuma also hinted, that a moderate 
present to the Deba would overcome ail difficulties. 

22d. — Amer Singh says that we shall certainly break 
ground to-morrow ; but as yet we see no preparation, 
save amongst ourselves. 

23d. — Still difficulties are started against our pro- 
ceeding, until there shall be a general consent of the 
heads of villages, to enter into a security for our good 
conduct with the Deba of Daba. We have had no small 
degree of difficulty in causing Arjun to fix terms for the 
hire of his cattle. At length we have fixed, that each 
bullock shall carry the accustomed loads of two men, and 
not exceed five rupees. Understanding that all the peo- 
ple concerned in our affairs were drinking at Arjuns 
house, w e made a bottle of brandy into a kind of punch, 
well sweetened, and sent it, in hopes that its influence 
might be beneficial to our cause ; in the opinion of the 
party it had only the fault ot being too limited in quality. 

24th. — We were disturbed during last night by the 
shoutings of men and almost continual barking of dogs. 
Two large bears had broken into a sheep-and-goat-pen, 
and carried off one of the goats. 

We rose at a very early hour to prepare our baggage 
for loading, as nine bullocks had been brought to A itl 
the night before ; but after being ready for two hours 
without Amer Singh or any of his people coming, we 
sent word that we wished to proceed. This brought old 
Arjun, who desired us to delay our journey three days 
longer, when every thing should be ready. His reasoning 
was very unsatisfactory, and we urged him to fulfil his 
contract. In consequence of our remonstrances, he pro- , 
mised that we should begin our march to-day even If 
Gujar would not consent, although he was particularly 
anxious to obtain bis concurrence to the measure* After 
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waiting another hour, Guj ar made his appearance and 
made many objections to our journey. He, Gujar, 
received a present of ten rupees, but 1 had reason to 
believe that he expected more. Arjun had five, and 
we had friends amongst the women, in consequence of 
medicines given to them, as also of silver rings and other 
trifles, which I had distributed. After a delay of two 
hours more we took our leave of Niti ; my companion 
and myself then mounted on a chounr bullock *. We 
were told that the first march was to reach Gutang , a 
place five c6s distant, where we were to halt two days. 
This compromise we were really happy to make, for it 
was evident that it was the intention of the people to 
detain us at Niti as long as possible, for objects of their 
own. 


Left Niti at ll h . 20'. After travelling a mile, the 
people would not go any further, saying they were not 
prepared to proceed to Gutang , and that they would be 
with us the following day. They wished to solemnize 
the anniversary of the death of one of the villagers which 
happened by accident twelve months ago, and their inarch 
to But'hant ( Bootan ) at the same time ; and, notwith- 
standing their promise, it was understood, that they would 
take up two days in this festival. 

Our encampment was on the slope of a hill, situate 
between the foot of high mouldering mountains and the 
river Daidi , not farther than a mile in direct distance 
from Niti. — However, we had made a start, and were 
in a better posture for defence, in case of any attack 
being made upon us, than at Niti ; for in front of us there 
was a deep rivulet ; on our right, looking towards Niti , 
whence only we had any thing to apprehend, was the 
.river Dauh , and, on the left flank, mountains which 
could not be turned without immense difficulty. 


The Yak of Tartary, Bos grunniens. 
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25th. — Rain fell during the night, and, as the cattle 
had been turned loose to graze the preceding day, I re- 
solved to go towards the rocks. We had heard the call 
of birds, which we took to be pheasants. I was three 
hours in reaching the base of the line of rocks, which 
seemed not quite three miles from our encampment ; and 
though I climbed as slowly as possible, I was obliged to 
stop every five or six paces to take breath ; and the per- 
sons who accompanied me were affected in the same 
manner. In respect to game my search was unsuccessful, 
but I met with many plants ; amongst others were tw r o 
kinds of rhubarb. — One I took for the Rheum palmatum, 
the other was much smaller. I cut up the roots of many 
large plants. The leaves in several instances sprung 
from a little sound bark, which surrounded a large portion 
that was rotten. Those, which were hard, were detached 
from the sound part of the bark near the surface of the 
ground : but these shrunk much in drying, and had but 
little of the rhubarb taste, colour, or smell, whilst the 
sound fragments of the root of the preceding year w ere 
marbled like the cut surface of a nutmeg : some were 
yellow , and had the peculiar qualities of the rhubarb, 
with a very large proportion of a bl ight colouring matter 
which stained the finger of a gold tint : but I presume, 
that the best time for taking up the roots is in September. 
If the quality of this root should be found to equal that 
of the Levant , the quantity procurable here at an easy 
rate would be very great. 

We have learnt, that the carousals of last night were 
kept up so long as to have prevented the partakers from 
undertaking any kind of business. 

26th. — Early this morning I went up the mountains. 
The ascent was very laborious from the great difficulty of 
breathing which we all experienced ; yesterday, out of 
five people, two only were able to go as far as I did ; to- 
day only one out of four could keep company with me l 
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and he requested me to return, as the cold made him 
suffer much. The wind blew fresh up the mountain in 
the line of direction which I was taking : but I found, 
that I could not take above five or six steps straight for- 
wards, without stopping to take breath ; I, therefore, as- 
cended by zigzags of eight or ten paces, which afforded 
the opportunity of having a side wind in each oblique 
line.* After a toilsome ascent of five hours, I reached a 
small flat of table land, which, if alone, would have been 
considered as of great height; but was of minor im- 
portance in the presence of rocks of such stupendous 
loftiness, as those which hid their summits in the clouds. 
This was covered with a dark green carpet formed by a 
short namnv-leaved grass of a springy nature, and ena- 
melled with small blue polyanthuses in tufts, with ane- 
mones and ranunculuses, but not with any of remarkable 
brilliancy of colour : after collecting all the varieties 
within my reach, I prolonged my march, following the 
track of a chounr bullock up the hill. I was obliged to 
continue my oblique march ; but, on turning my back to 
the wind, felt a sudden fulness in my head accompanied 
by giddiness; and fearing apoplexy, I threw myself on 
the grolind with precipitation. After a short time the 
gasping for breath became less frequent, the action of the 
head was less violent, and I quitted the turf; but although 
I walked as leisurely as possible, I was twice again at- 
tacked with the same symptoms, and thought it most 
prudent to desist ascending any higher. The imperious 
necessity for stopping to breathe at every four or five 
steps was only felt whilst ascending ; when the impetuous 
action of the heart was reduced by remaining quiet in 
one place, no difficulty in breathing was perceived, nor 
was it felt in descending, even in a run, where this was 
practicable : but several times at our encampment, when 
about to fall asleep, I have been interrupted by the same 
sensation. Although not particularly aware of any re- 
markable degree of heat or of cold, yet I found my hands, 
neck and face very red, and the skin sore, and blood had 
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burst from my lips : a circumstance which I do not re- 
collect to have happened to me before. 

27th. — Hearing nothing from the Nit l people, a mes- 
senger was dispatched to learn the cause of their not 
coming. He went off about ten in the morning, and said 
that he found all the inhabitants fast asleep from the 
effects of intoxication. Men, women and children were 
lying in one promiscuous heap upon the floor — with diffi- 
culty he awoke two people, who stated that Arjun would 
be with us in the evening, and that we should assuredly 
march the following morning. They had killed several 
goats, and burnt the entrails, and some other parts on an 
altar, but had feasted o;i the remainder. When a 
person dies, it is customary to invite all the relations 
and friends of the deceased to a supper and dance. 
The night is spent in feasting and drinking at the 
expense of the property of the deceased ; and not un- 
frequently, the revelry is attended with bloodshed, as 
was the case last night, three persons having been 
wounded with swords. 

In the evening Arjun came, and promised ‘that we 
should start in the morning ; but desired to have a bond 
of indemnity against any mischief that might be done by 
any of our party in U' tides. This w as complied with, we 
promising to pay five times the amount of any damage 
done. 

June 28th. — Thermometer 5l|, depart at 7 A.M. 
At 3605 paces cross melting snow. At 59 1 7 came to 
our halting ground on the bank of the river. This is 
called Gutang nacll. Here we found the goats and 
sheep belonging to the Marchas of Ghomsali , Pharlcia 
and Nitty who are going to Bootan with grain. Two P M. 
thermometer in tent 74°. In the evening Amer Singii 
and Gu jar’s son arrived. Rain continued great part of 
the night. 
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129th. — Thermometer 50° ; morning cloudy and rainy. 
Leave our ground at six A.M. At 1560 paces the 
Dauii is joined by the Hiwangal , which rises from the 
Nar-Nardyan mountain of Bhadra Nafh , and is a 
considerable stream. The joint stream is about twenty- 
five yards broad. Proceed over blocks of stone along 
the left bank of the Dauii, which hurries down its bed a 
great body of snow water. At 52370 paces a bed of 
snow forms an arch, under which the river runs : this bed 
was about forty yards long and ten thick. At 2680 paces 
arrive at another, over the edge of which we proceed. 
At 3109 paces reach another, which like the former 
passes over the river. At 3580 paces cross on a Sankho 
to the right bank ; river about sixteen feet broad but 
rapid ; ascend a difficult hill. At 4630 paces reach its 
summit. This is the road for the early part of the sea- 
son ; at a later period the best road is along the right 
bank of the river. The stream is about 700 feet below 
the top of the ascent just mentioned. At 7350 paces 
cross a broad w’ater-course called Patarpani , proceeding 
from the mountains, and carrying a considerable body of 
water, # due li. into the Daul'i about a mile distant. On 
the other side of the river another water-course coming 
from the E. by S. empties itself into the great stream. 

We had been obliged to comply with the extravagant 
terms of the Niti people at the rate of fourteen Tima- 
shds* for every load, and a bullock w T as rated at two 
loads, that is twenty-five Timas has ; we wished, that 
there should be a stated weight : but this they would not 
comply with, and a cow wus entered as being equal to a 
bullock. This proved unused to cany burthens, as she 
three times threw off her load ; at length disengaging 
herself from what she carried, she ran away, and I was 


* The silver coin of Srinagar and Latakh ; which should w<eigh, $s 
the name imports, three mdsMs, the fourth part of a rupee : but the 
prcscut currency has been much debased. 
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obliged to dismount and put her load on my bullock, 
The Niti people had proposed to carry flour for us to 
Ddbd at a moderate price on goats, but we could not 
bring them to specific terms before we started, and were 
obliged to keep this matter open, notwithstanding this 
renders us still more liable to be imposed upon. To-day 
they insisted that three goats were equal to the hire of 
one man ; and although this rate is higher than the ab- 
solute value of the goats, we were obliged to submit to 
the imposition. At Nii'i our Bareli rupees were current 
in payment for five Timdshds ; at this place the carriers 
will only consider them equal to four ; this circumstance 
explains one reason of the delay in settling the rate of 
hire. 

June 30th. — Thermometer 46° at sun-rise. It has 
rained great part of the night, and the summits of the 
neighbouring mountains are sprinkled with snow. Yes- 
terday the first part of our march w as through a narrow 
gulley giving course to* the Dauli , the bed of which was 
formed by the union of the base of mountains of great 
height. Those, which were principally composed of 
sand-stone, had their feet concealed by a large slope of 
sand and small pieces of stone, and their summits were 
ragged and rapidly breaking down. Of this description 
for the most part were those on the left bank of the 
river, and their craggy irregular tops were far removed 
from the channel. Those of the right bank were prin- 
cipally of granite of a green colour, where washed with 
the water, and blue, blackish and brown above. The 
face of these, though by far more perpendicular than the 
other, and in most instances almost entirely so, shewed 
manifest signs of the destroying power of the weather. 
Some of the blocks of stone, which lay in the channel of 
the river, were of a kind of pudding stone, the insulated 
pebbles being of a reddish or bluish colour, and the ce-** 
mentiug material of green granite ; w r ere these masses in 
situations where they could be worked, they would furnish 
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most beautiful slabs, as their union is most intimate, and 
the friction of the water alone has given to jnanv of them 
the smoothest surface imaginable. At the union of the 
Daall with the Hiuangal , we took leave of trees ; the 
last we saw being birch and small iirson the light bank 
of the Daali , just after the other stream had fallen into 
it. The character of the mountains before and on each 
side of the slope, on which we were encamped last night, 
is of a different nature ; though bold in their forms, their 
outline is rounder, less abrupt, and the line of their sum- 
mits more continued and agreeable. 


I awoke at a very early hour, and was immediately 
seized with difficulty of breathing and great oppression 
about the heart, which was removed for a tew seconds by 
sighing deeply. When on the point of tailing asleep, the 
sense of suffocation came on, and the sighing became 
very frequent and distressing : however, as the air became 
a little warmer, this affection somewhat subsided. Se- 
veral of the people are suffering from headaches, colds, 
and affections of the intestines, apparently attributable to 
thegrept and sudden changes in the state of the air ; as, in 
the middle of the day, the thermometer often stood 30 
higher than in the morning. 

March at six.— At 3021 paces, desert the Dault, 
within two ebs from its source at the foot of a mountain 
called the Gangd-nolL At 5360 paces, commence 
ascending the Ghati or pass which separates Hindustan 
from U'ndes . Ascent very steep and difficult. W e rode 
upon our bullocks the whole of the ascent, w hich w as a 
mile and three quarters. At 7470 paces reach the sum- 
mit, where w r e find a heap of stones, on which is a pole 
with pieces of rag attached to it; and as it is customary 
for every caravan or even for a single traveller to add his 
"mite, we ordered a hit of cloth to be suspended in onr 
name. This custom is supposed to entail the accom- 
plishment of the objects of the journey to every one who 
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observes it. We passed over an extensive plain thickly 
covered with large stones, upon which the bullocks tread 
with extraordinary firmness. This plain is bounded on. 
every side with mountains ; those behind are covered 
with snow, without any mark of vegetation ; those before 
are equally bare, but without snow. Distance this day 
about five miles and a half. 

The first ascent was very steep, but not so difficult as 
the second, which is called the Niti Ghhti or pass. Here 
our conductor, Amer Singh, had some fears that our 
progress might be impeded by some guards from Daba , 
and whilst ascending, called to the Pandit, who had got 
the start of him, to examine whether there were any 
watchmen on the summit. — He appeared not a little 
gratified on learning that there were not any. The height 
of this pass is so great and long, that a very small body 
of resolute men on the top might defend it almost against 
a large army, merely by rolling down stones. 

We found the sun hot about eleven, when we began to 
climb ; but it was stated that about three it became so 
cold that it would be scarcely possible to support it ; 
however, I conceive this to be an exaggeration. In some 
parts of the stony plain, the snow lay in masses, over 
which the bullocks trod without hesitation ; and in others, 
it was melting. Part of this gently ran over the surface 
into ravines, and part soaked into the ground, and pro- 
bably broke out in springs at distant places. Between 
the Niti Gh&ti and the northern face of a hill adjoining 
a stream called the Jandu , there was not the smallest 
trace of vegetation. — The distance was about one half 
c6s; but just on the brow of the hill declining to the 
river, were some bushes of furze and green mounds 
formed by a kind of moss, which is remarkably close and 
firm. — The stony plain was of great breadth, and was 
intersected by deepf and broad ravines, which took off the 
melting snows. — These ravines all ran towards the North 
*nd East, and are the sources of various streams, which 
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joining in their course, give rise to the Setlij. The last 
range of hills had been represented as not so high as 
jnany in Garwal. However, from the view which I 
have had of them, it appears to me that they are higher ; 
and the general difficulty of breathing experienced by us 
in passing them comes in confirmation of this opinion. 

We encamped on some flat ground on the bank of the 
Jandu, a river which receives the Sh,eku ) and another 
branch from the northern face of the great Himalaya 
range, ft was extremely hot when we arrived ; and as 
there was no natural shelter, I laid myself on the ground 
under a thick blanket. Though oppressed with desire 
for sleep, 1 found it impossible to indulge the inclination, 
in consequence of oppression in breathing, the moment I 
was dropping asleep : and. deep sighing only proved a 
temporary relief. At three o’clock the wind became very 
violent, but abated in the morning a little before sun- 
rise. Two U'niyas , going to Niti with salt, here met 
Am Eli Singh, and started, as he said, many objections 
to our proceeding. He thought it prudent, that they 
should return with us, lest they might spread some report 
that might be prejudicial to us. 

July 1st. — Thermometer at sun-rise 41°; march at 
5, 35 A. M. At 3205 paces reach the summit where 
there is a heap of stones. Here we found the two U niyas, 
one of whom was busied in lighting a fire, into which the 
other threw some incense, which he had previously bruised 
on a stone. He then leisurely walked round the pile of 
stones in the midst of which was a statue having a piece 
of cloth tied to it; and, whilst walking, uttered a long 
prayer. To the East was the sacred mountain near the 
lake of Mansarovar , tipped with snow, and called Cailds 
or Mahadeo ka Ling *. Turning his face towards this 


* There are two mountains of this latter name : one near Gangotri ; 
the other at Guilds. 
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mountain, and after raising his hands with the palms 
joined above his head, then touching his forehead, he 
suddenly placed them on the ground, and going on hig 
knees, pressed his forehead to the ground. This raising 
of the hands, and prostration of the body and head, was 
repeated seven times ; the other l nii/a, less devout per- 
haps, contented himself with three salutations and a 
short prayer. 

Came to a large plain divided into several portions by 
broad ravines, and having several broad but not high hills 
on it. The only marks of vegetation upon it are low 
bushes of the furze, which may be called Tatarian, and 
small mounds of the compact moss before mentioned, 
with here and there a small tuft of a thin silky grass just 
springing up. Patches of snow still upon the ground, and 
splashes of water in which the feet sunk considerably. 
Although I give our N'lti friends credit for detaining us 
as long as possible, I nevertheless think we should have 
found some difficulty in passing these plains ten days ago, 
from their then swampy state. At 6400 paces, leave 
some snow in a hollow close to the left. At 584().paces, 
come to another heap of stones, and descend rapidly 
along a ridge between a water-course, now dry, to the 
right, and one to the left, having a stream running down 
its bed. At 6000 paces descend. At 6965 paces, 
encamp on the left bank of the Chastu river, the source 
of which bears S. 70 W. and springs from the northern 
base of the great Himalaya ridge. The bed of the 
Chagla river is about the sixth of a mile broad, pebbly 
and fleet, with several small but rapid currents- running 
down it. The rivers to the South of the great Himalaya 
ridge are narrow, from the sides of the hills being very 
steep and their bases forming a narrow angle with little 
valley. Those which rise on the northern base of the 
same ridge have broad flat channels, the water draining' 
into them more slowly from the table-land and the more 
gradual and gentle slopes of the hills. 
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A hunter, whom we have long employed unsuccessfully, 
this evening brought in a female Baral *. It was about 
the h( ight of a hog deer, (Cervus porcinus) with its legs 
and teet much like the sheep, and some similarity in the 
head, but the ears were thinner and narrower. It had 
eight teeth and two horns which curved lightly back- 
waids. Its hair was very hard, and on the neck close to 
the skin grew some fine wool. Its general colour was 
ash or grey, but it had its shins and tail darker than the 
rest, and under the belly it was nearly white. It had 
four stomachs and a gall-bladder ; a vesicular taenia was 
in the mesentery, but I broke it in endeavouring to ex- 
tract it. Were it not fanciful to suppose a chain in the 
works of nature, I should say that this animal was the 
link between the deer and the sheep. 

In crossing the plains I have seen no insects save a 
few' small yellow butterflies ; no reptiles but a little active 
lizard of a dun tint ; no game, and no birds save the red 
Tidi, larks and linnets : but at our encampment there 
were ravens of a large size w ith a loud caw, an immensely 
large .eagle on the w ing, and a blue pigeon with lighter 
plumage than that common in Hindustan. I conceive 
that no trip would be more instructive to the physiological 
Botanist than one across the mountains which separate 
Hindustan from Tatary , as plants ot the same kind 
vary in their size, tints and strength, according to the 
difference of their situations. Sometime I thought that 
I was mistaken, but having seen the habitudes ot many 
flowers differ extraordinarily in different places, and as 
the difference between those on the summits of gigantic 
mountains, and at the bottom of profound glens, was pie- 
sen ted very frequently to my eye with intermediate shades 
in intermediate places, as to elevation within a short 
space, I was enabled to recognise their identity of family, 


Seems to be Ovis Ammon. C. 
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after a little time, without difficulty. At sun-set high 
wind arose. Thermometer 54°. 

July 2d. — Thermometer 5, A. M. 44° ; wind subsided 
during the night. The general direction of the rivers 
which we now meet with, is E. by N., although they rise 
from S. 70 W. As the cattle had strayed, we were de- 
layed until half past eight. At 5168 paces the moun- 
tain, along which we have come this morning, ends pa- 
rallel to the left one. At 6‘845 paces arrive at our 
encamping ground, which is bad, as there is only one 
small spring, from which the water is taken by a small 
ladle as fast as the hole fills, and this is very slowly. 
Here we found a square tent of black blankets pitched 
with four poles at the corner, and belonging to some 
U'niyas who had come from Daba to graze their goats. 
As the water was not in sufficient quantity for the supply 
of the U'niyas and the NUi people, another well was 
dug, which gave what was required for cooking ; but that 
for drinking was brought nearly three cos. An Uniya 
woman, wife to one of the goatherds, very good-naturedly 
filled the water-vessels of those persons who came to the 
little well, and did not take up her own part till the dif- 
ferent candidates for water received the quantity which 
they asked for. She had rather a pleasing countenance, 
was of middle stature, and about thirty-five years old. 
There was much of curiosity in her looks at seeing us, 
but nothing of fear or impertinence, Her dress was 
woollen, and of the same form with that of the men. 
Her boots were likewise woollen, and much diversified 
by patches of various hues. Her hair, which was 
of a deep black, was plaited in tresses from the fore- 
head down to below her waist, where the plaits to 
the number of fifty, after each being terminated by 
a cowrie shell, wt;e assembled in a band of leather 
which was tipped with a tassel of red worsted thread: 
her head-lappet, if I may so name it, was of leather, 
and extended from the forehead down the back to the 
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waist, but in the latter part gradually ended in a point. 
At the forehead it was bordered with silver, and from 
this rim hung seven rows of coral beads, each row con- 
sisting of five, which were terminated by seven silver 
Timashas that played upon the forehead. The crown of 
the lappet was studded with small pearls distributed in 
seven rows, and the lower part was decorated with green 
stones something like turquoises, but marbled, with coral 
beads, and many bands of silver, and of a yellow metal, 
probably gold, about a fingers breadth. A stiff band of 
leather something like a soldier’s collar was placed loosely 
round her neck, and ornamented with five rows of coral 
beads. The collar was secured with a button and clasp 
of silver. In her left ear was a coral bead set in silver, 
and in her right were tw o smaller beads in the same ma- 
terial. On her right thumb she wore a square gold ring 
with characters engraved on the table. 

On quitthig the spring in the way to our encampment, 
we saw some of the Bampo Marchas sitting by their 
loads, with a dead sheep lying on the ground in its fleece, 
but having the entrails taken out ; on a dish lay some of 
the intestines cut in lengths like black puddings, and I 
was led by this to inquire what they were and how made ; 
and from the intimation which I received, was a little 
surprised to find the borderers of Bootan , well acquainted 
with the art of making black puddings. The carcass of 
the sheep was afterwards, 1 understood, roasted whole, 
by being frequently turned in a fire ot furze roots. 

This day we were treated with some chops from our 
Baral, and we found the flesh juicy, tender and high 
flavoured. There was a Bootan priest sitting with soim 
shepherds from the neighbourhood, cheapening small 
wooden bowls turned out of knots of horse chesnut. 
They are very durable, the knotty structure preventing 
them from cither breaking or warping. In the evening 
there were some peals of distant thunder, and an ap- 
pearance of much rain ; however we escaped with a few 
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drops, the mass being attracted by the hills to the north. 
The U' niyas had dogs with their docks, which were fierce 
and much disposed to attack strangers. 

July 3d. — Thermometer at 5, — 38°. Marched at 
5, — 10, as our conductors were anxious to reach Dalai 
at an early hour. Road leading over a dry gravelly plain, 
much cracked, and with little vegetation, except here and 
there some low' bushes of furze, small tufts of a silky 
grass springing out of this cleft, and a woolly plant like 
that commonly called <k everlasting,” perhaps a kind of 
dittany. A snowy peak in front. The road lies over 
a plain of great length, but not of above seven cos 
in breadth, and consisting of many levels or steps broken 
by deep ravines, the edges of some of whLh are, as 
level as if executed by art On the south, the plain is 
bounded by the last Himalaya ridge, just tipped with 
snow in stripes like foot-paths, extending along the wind- 
ings of the ridges : on the north, by the fail at mountains, 
the summits of which are marked more distinctly with 
snow r , and the bases of which descend to the level of the 
plain by easy slopes and diminishing swells, forming a 
succession of steps separated from each other In the 
length of the plain by breast-works of broken ground. 
Behind, the mountains seem to meet in an angle near 
At ah Adiva ka Ling; but the plain seems to expand 
before us till it is shut in by stupendous mountains, 
whose sides, as well as craggy summits, are apparently 
very thickly covered with snow. To the left, or rather 
to the S. W., are the mountains of 11 anchor . At the 
distance of about two miles, a little to the W. of N. is a 
most extraordinary face of broken ground. This repre- 
sents pyramids, in some places joining their tops but 
separate at their bases ; in others, separate at their tops 
but clustered at their foundations: buttresses of various 
proportions and forms; and no unapt resemblances to 
ruined castles and fortifications in piles above each other. 

Ihe town of Doha is perched upon the top of a rock, 
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which juts out towards the river with an irregular de- 
clivity, and is surmounted by the highest eminence in the 
whole line which defends it from the N. W. At 5306 
paces the river close below, and a few cultivated fields, 
which are the first we have seen in this country : en- 
camp near a rivulet in the town. 

It was considered proper that Ax\ier Singh should 
announce our arrival to the Deba, and inquire when we 
might wait upon him. It seems that there are three 
personages of importance here, the Lama , the W azir and 
the Deba, who is properly the head zemindar. The 
JVazlr was absent on business towards Mdnsarbvar , 
and his son officiated for him. — Amer Singh reported, 
that the Deba and IVazirs son were very angry with 
him for having afforded us carriage, as without this 
assistance we could not have come on ; and he had more 
reason to he displeased, as lie had sent two messengers to 
forbid our entering U'ndes. — Amer Singh made ex- 
cuses ; saying they had delayed from time to time fur- 
nishing bullocks under the expectation of our being 
wearied and giving up the idea of proceeding ; but that, 
so far from this producing the effect which he expected, 
we threatened to make him advance not only the ex- 
pense of our stay at NUi, which w as considerable from 
the number of people we had with us, but also to pay the 
charges of the whole of a journey, which, by his not for- 
warding us, was likely to end in disappointment. But 
the Deba still remained displeased. 

In the evening there was a consultation betwixt the 
JVa zir\s son, the Deba and the Lama , at which were 
present Amer Singii, the old pundit, a sircar and a 
Jouar man. It was stated by the Debas people that it 
was necessary to report the matter to the military chief, 
who resided at the court of Gortope , a place about two 
days 5 journey distant, and who exercised a general govern- 
ing power over the country. 
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July 4th. — Thermometer 54° — Amer Singh sent 
word, that the council was ready to receive our visit; 
and we set out towards the government house, which was 
about a hundred yards distant, accompanied by a few 
servants. The house on the outside was not of a very 
imposing aspect, though built of stone. Over the door 
a large dog was tied, which eyed us with attention, but 
did not attempt to molest us. We passed through several 
passages and small anti-chambers full of people, into a 
low room of about ]8 feet square, in the middle of which 
was a small carpet for us to sit on. Immediately in 
front of us on a ledge raised about a foot, sat two young 
men, one of whom was represented as the Wazir's son, 
and the other as the Deba> each upon their cushions ; 
on their right, and forming the upper end of another line 
of pe; sons extending from one side of the room to the 
other, the Lama was seated upon a leathern cushion, next 
to him a priest, and then an interpreter ; the tie y anas of 
NUi formed an opposite line ; and we were seated in the 
centre of a square of people, who, if not very clean, were 
at least orderly and respectful in their behaviour. The 
young men were large in their persons, the IVazlrs son 
particularly so, and about twenty-live years of age ; the 
Deba was somewhat older ; in the features of both, the 
Tatar character was observable, though not in any very 
great degree. The Lama was about sixty, with a shaven 
head, dark complexion, serious and wrinkled countenance, 
and features of a common cast. The priest beside him 
was still darker, more ugly, and more greasy in his clothes, 
reclining partly on the floor, and partly on the ledge on 
the upper part of the room ; near to the Dlba was a 
young woman of pleasing face, wife to the Dtba, and 
daughter to the Wazlr , with a pretty child in her arms, 
and the left returning line from the Diba was begun by 
a writer of dark countenance. The Wazir s son was 
dressed in a large loose coat or gown of woollen stuff, 
striped blue, yellow, green, and red, alternately about 
a finger’s breadth, and said to be manufactured at 
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Guinnak, the capital of Chinese Tatary. His hair was 
collected into one large plait which hung down his back, 
and he had no beard.. The Deba had on a dark green 
woollen gown, and his hair was plaited in the like manner. 
His beard was plucked out, but he had reserved a thin 
mustachio on the upper lip; both the Wazirs son and 
the Deba , wore broad rings on the right thumb. Their 
ostensible use was for defending the thumb in drawing 
the string of the bow ; but it served very conveniently also 
for trimming their tobacco-pipes, which lay in readiness 
beside them. — These were about eighteen inches long, in 
the form of the English pipe, but made of iron, decorated 
with embossed work and a rim of gold, and a circle of 
the same metal at the union of the bowl with the stem. 
A small japanned table was before each, and on them 
were implements for writing with two round wooden 
boxes japanned, and a large red and white china tea-cup. — 
The Lama had before him also a japanned long and low 
stand, upon which was a round box. — When we entered 
the room, the Deba was correcting a letter, which he had 
written to the commander of Gortope , and which he read 
over, desiring A me it Singh to explain the substance of 
it to us. — He read with a distinct articulation, w ith occa- 
sional pauses. The language was soft ; and the substance, 
as far as we could collect it, was as follows. — That Amer 
Singh, and other Seydnas , had brought along with them 
two Mahants, and twenty-five followers, who weredesirous 
of proceeding on a pilgrimage to Munsarovar ; that the 
first representation of their being Gorkhalis or Firingts , 
was a mistake: and that the arms which they had with 
them, were only sufficient for their protection during so long 
and hazardous a journey as that which they had under- 
taken. — That the Seydnas had entered into an engage- 
ment that these w r ere real Gosains , who brought mer- 
chandise to defray their way expenses, and that they 
would be responsible both in their persons and property, 
that they should demean themselves peaceably and pro- 
perly whilst they should remain in the country, paying 
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for every thing they might require, and taking nothing by 
force; and as they had been put to much unnecessary 
expense by their being delayed at Niti, the Deba trusted 
that the chief would give orders for their be ing allowed 
to proceed without delay. The Deba caused also a 
written agreement to be drawn out on the part ot Amer 
Singh, binding himself to the truth of the above depo- 
sition in the name of the several Styanas, and to which he 
affixed his seal. The letter was forwarded to the chief of 
Gortope , after the consent of the Lama had been received. 

It was stated that the Lama had never before left his 
college on matters of business ; and we were to consider 
this as a great compliment paid to us. Between the Lama 
and the JVazirs son was an empty {>lace which was 
supposed ordinarily to be filled by the Wazir ; and lie- 
fore this was laid down our present at our first coming 
into the chamber: inquiries were made whether we 
would drink tea or eat parched meal, which we declined 
on the score of having just risen from our repast, but 
which we could not accept in our character of Hindus , 
these people having no caste ; a large brass dish, hgli filled 
with butter and wheat-dour, w as placed before us as some 
return for our present, and we took our leave. 

Yesterday a person came to us from the Deba to in- 
quire after our health. He looked about my small tent 
wi(h much curiosity, and observed that my friend’s half- 
boots were like those of a Feringi. — I had taken the pre- 
caution of- having my English shoes furnished with long 
turn-up toes and tags at the heels, and this not being 
done to the others, excited his suspicion. — The redness 
of my face, which, from being exposed to a hot sun and 
cold wind was almost wholly deprived of skin, particu- 
larly attracted his attention. The explanation given was, ^ 
that, before this pilgrimage I had been but little exposed 
to the sun which had produced the effect which he saw. 
The same inquiry was ipade by a very black priest who 
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came on the part of the Lama , and who said that if such 
was the influence of climate, he supposed he should be- 
come white, if he were to go to the country I came from ; 
in about two hours after our visit was paid, the Wazlr's 
son, the Deba , the interpreter, the Debas wife and sister 
came to look at our finery, and admired several things, 
but found all our articles vastly too dear ; and 1 think in 
general they were right ; for we had affixed prices in 
some measure to make up for the expenses to which we 
had been subjected by imposition and delay. — The Debas 
wife fell in love witli a ring which she actually asked for, 
and of course obtained. Five “ children of a larger 
growth,” who were extremely inquisitive, were desirous 
of knowing the contents of a bundle of my clothes; they 
were made in the Hindu fashion. The Deba was anxious 
to see our guns; but, from his mode of handling them, 
it w r as clear that lie knew little of the use of fire-arms. 
We offered our guests tea, which they refused, but they 
partook of some sweet biscuits, gingerbread, and sugar- 
candy. After a stay of an hour, they left us, apparently 
satisfied with the reception which they had experienced. 
• 

July 5th. — thermometer at sun-rise 48°. — The town 
of Dlibd is situated partly upon irregular eminences, 
forming the side of a Hat ravine descending rapidly to the 
river Tilt i l, and in the bed of the ravine itself. Its 
situation, construction, and appearance, are altogether 
unlike any thing which I have ever seen before. The 
ravine, or bay, is surrounded by heights consisting of 
strata of indurated clay and thick beds of gravel. Some 
of these heights are above three hundred feet in elevation, 
others are less. They are broken into masses of various 
shape by the torrents of snow-w ater which fall down their 
sides. Some are*like large buttresses with pointed tops ; 
and others, though of greater height, are surmounted by 
flat spaces. — Their sides are full of excavations, to some 
of which are wooden doors ; and others are merely ca- 
verns ; of these, some serve as houses, but the greater 
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part as granaries or rooms in which the inhabitants de- 
posit their property, when they leave their houses in the 
town for a warmer situation during the most severe sea- 
son of the year, when the ravine is nearly choked up with 
snow, so that Doha is only to be considered as a sum- 
mer residence. The houses are of stone, two stories 
high, white- washed on the outside below’, surrounded with 
a band of red and French grey above, and hav ing ter- 
raced roofs surrounded with parapet, 'i he tops of the 
walls are decorated with lines of pieces of different 
coloured rags tied to strings. The inside is veiy filthy; 
the floors of little yards, which lead to them, being co- 
vered with bones of sheep and goats, fragments of bones, 
and locks of w t oo1. From the ground-floor, which is 
raised, a wooden ladder leads to the terrace, which in 
the Wazirs . house is divided into an enclosed verandah 
that serves as a chamber of audience, and into an open 
space used as a promenade by all the family. The town 
is divided into three parts, viz. a college, the residence of 
the Lama and his Gclums, or monks ; a nunnery ; and 
the houses of the Wazh\ Deba , and the laity in general. 
Immediately in the centre of a semi-circular , sweep 
formed by the houses, are temples or maysolea of Lamas , 
with smaller ones attached to them. These are circular 
at their base, diminish by smaller circles, and terminate 
in a point covered by plates of copper, like umbrellas, 
and gilt : in the centre above these, surrounded by horns, 
and painted of a red colour, stands an irregular building 
with one door, and surmounted by a square smaller build- 
ing, tiled with brass gilt, and decorated w ith grotesque 
figures: it is the temple of Ndrdyan or the great spirit. 
The parapet of this building was adorned with masses of 
black hair, formed, I believe, of the tails of the Choari 
cow reversed, plaited and intermixed vfith pieces of some 
shining substance, and having on their tops iron tridents. 

This morning was dedicated to a visit to the temple, 
and afterwards to the Lama . A priest, by order of the 
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Lama, opened a locked door, on which was a ring at- 
tached to the centre of an iron embossed shield-like plate 
inlaid with different metals. This led to the porch of 
the temple, lighted by an opening in the roof to the East. 
The side walls were painted al fresco on a white ground, 
with a bold sketch of some deity, w ith large staring eyes, 
and enveloped in a kind of glory. The doors being 
thrown open, we entered an apartment of about 30 feet 
square, lighted only from the door, and from two large 
silver lamps on attached pedestals of the same metal, 
about 1 8 inches high, placed upon a low japanned stool 
in the middle of the floor. At the upper end of the 
temple, and immediately fronting the door, was a figure 
of Ndrdyan, of copper gilt, in the European sitting po- 
sition, and about ( 20 feet high. The hands were lifted 
up, w ith the palms gently inclined forwards, as if in the 
act of benediction. — These, with the feet, were the only 
parts exposed ; the rest of the figure was draped with 
narrow robes of silk. On his right hand was a smaller 
figure of LacshmI; and on his left, that of a Lama 
crowned with a conical cap and dressed in pontifical 
robes.; — These figures, also well executed, were likewise 
of gilt copper ; a flight of small benches descended from 
the feet of each of the last figures, on each side of the 
room, as low as the foot of the throne, leaving a space 
clear before. On these was arranged in rows the greatest 
assemblage of Hindu deities I have yet seen. They 
were of brass, exhibited great variety of countenance, and 
much better proportion of parts than I have before wit- 
nessed, The whole of the group just mentioned were 
placed in a recess bounded by pillars reaching from the 
roof to the floor, and separated from the body of the 
temple by a wooden screen about four feet high, furnished 
with shelves descending in gradation to the floor. — On 
the upper range were the effigies of deceased Lamas 
carved in wood, w ith their mothers, and the principal 
persons of their household ; a large gilt pyramid was on 
one side of this screen half concealed by a silk veil, and 
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another elevated figure, something like a sceptre on the 
other; each oil a large gilt stand. Lower down was a 
gilt chest ; and on the floor, in the space fronting the 
door, was a low r table, on which were ranged several 
rows of brass, silver, and gilt or golden bowls, contain- 
ing water for the use of the deity ; a small quantity was 
poured into my hands, part of which I drank, the rest 
washed with and threw' over iny head, as I was directed 
by the officiating priest : w e had a carpet spread on the 
floor in front of the deity, and immediately under a large 
expanded umbrella. I had given a present on my first 
entrance, and afterwards added another trifle for the par- 
ticular use of the priest in attendance, who desired us to 
come forward, and examine more minutely the figure of 
the deity, and receive a portion of his sacred vestments 
consisting of a stripe of a white silk gauze which was put 
round our necks. In returning we saw' masks of leather 
iu imitation of the heads of stags, tigers, bears, and de- 
mons, worn at the celebration of some great festival, 
ranged on shelves ; and on wooden frames, piles of 
sheets of writing within small planks of wood, like the 
boards of books without backs, lying on open lattice- 
work tables. 

On leaving the temple we were desired to turn some 
wooden cylinders supported on iron cylinders, in recesses 
in a wall, and to go round the building seven times, a ce- 
remony which it seems is prescribed to those who wish to 
have an audience with the Lama after a visit to the tem- 
ple. Whether this was mentioned merely to enhance 
the sanctity of the place or the personage, or w as really 
the custom, I know not, but the ceremony was inter- 
rupted after one round, and setting the whirligigs, by a 
message from a priest, that Amer Singh was wanted 
elsewhere. He understood the signal, and went to a 
small door, which when knocked at, was opened by a 
laughing ugly fellow, who pointed to four coils of shawl 
wool, for which a bargain was immediately struck. 
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We were desired to make another turn round the tem- 
ple, and were afterwards led up two very steep flights of 
stairs towards the Lama's apartments. Over the first 
door hung a string to which were attached some leaden 
pipes, in imitation of the iron ones used for smoking. 
In an open apartment, up a third flight of stairs, sur- 
rounded by a veranda, on a small and thin cushion placed 
upon an old mat, the bishop of the diocese was seated. 
We each made a present of a rupee, and three for the 
Gelums ; the latter he would not touch, but sent for the 
steward to take charge of, and ordered that they should 
say prayers for us three times ; after which the money 
should be divided amongst them. His manners were 
mild and conciliating. To our interpreter he signified 
that he did not approve of our design of building a hos- 
pice at Mtinsarovar . We stated that we should attend 
to his opinions, even if our money had been in greater 
plenty than it now was. 

At the suggestion of Mr. II., I laid the string of beads, 
which I usually wore round my neck, at his feet. He 
was struck with the circumstance, rose, beckoned to two 
Gelums to accompany him, and after a short absence, 

, returned with a pot of sour milk, some butter in a blad- 
der, a kind of cheese and a cake of sweetmeats, which it 
was signified w&s considered so good as to be thought 
worthy of being presented to the deity. He also brought 
a string of wooden beads, which he desired me to ac- 
cept, as a mark of friendship, in return for mine, and 
which I accordingly put on ; we departed highly pleased 
with the manners of the prelate. In the evening we paid 
a friendly visit to JVazifs son. 

July 6th. — Thermometer at sun-rise 46°; I had 
caused the pundit and Amer Singh to inquire for wool, 
*in order to purchase a quantity and forward # it to Ntti , 
and have this day the mortification to find that the peo- 
ple dare not sell any until we shall have received per- 
2 f 
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mission to buy from Ghertope. This is caused by strict 
injunctions to all the owners of flocks not to sell any shawl 
wool except to the Cashmirians , or their agents, .in con- 
sequence of a representation having been made to the 
Government, that the Jouaree merchants had bought 
some last year, and that the Cashmirians would suffer, 
if any of this kind of wool were to pass into other hands. 

During the period that the Undes was governed by 
Rajas of the Ra/eput cast of Surajbans, ajid subse- 
quently that it passed under the dominion of the Chinese , 
the independent Tatars of Ladak were extremely trou- 
blesome to the inhabitants by their frequent inroads, and 
only ceased their depredations in consequence of this 
country being given in » Tagir to the Dela Lama. The 
sacred ness of this personage, who is the head of the reli- 
gion of the Tatars , caused them to desist from their in- 
cursions, and probably, would have the same influence 
in the event of any alteration in the current of trade : 
but to this, it is likely, that they would njake great 
resistance. 

July 7th. — Thermometer 42° ; The Wazir made us 
a visit and staid nearly an hour. I observe, that the 
priesthood and the immediate officers of Government are 
in easy circumstances, as also are the goatherds, but the 
rest of the population are plunged in the most abject 
poverty, and literally clothed in rags. 

July 8th. — Thermometer 46° ; at noon in a tent 73°. 
We have heard that an answer is arrived from Ghertope • 
In the evening I went to inquire the determination of the 
Government upon our affairs, and was informed that in 
the following morning the letter should be read to us, 

July 9th. Rained. — Thermometer at sun-rise 50o. 
It being past eleven, and not hearing any intimation of 
our presence being desired, I proceeded to the govern- 
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ment house, and found the Council sitting, assisted by a 
number of people whom I had not seen before. I ad- 
dressed myself to the Council ; and as we had been in- 
formed that a letter had arrived from Ghertope, I beg- 
ged to learn the sentiments of the Governor in respect to 
us, and their final determination upon them . The Waz'ir 
said, in reply, that the Governor of Ghertope had signi- 
fied to him, that intelligence had been conveyed to him 
about three years ago, that some Europeans were about 
to come into the country ; and, whether we were the 
persons alluded to or not, he wished to see us, and the 
goods we had brought, of which he requested an exact 
inventory to be forwarded to him, and prohibited any sale 
till he should have inspected them. I told them, that, 
although we had suffered much from delays, yet that out 
of respect for the authority of Government, we were ready 
to go to Ghertope , or even to Lassa y should it be required 
of us, as we had no other than honest intentions ; but as 
we were ordered to go by the Government, it was but 
reasonable that we should be furnished with carriage. 
After much altercation, it was agreed, that cattle were to 
be ready in three days ; and that as many as could be 
procured should be purchased, we taking the responsi- 
bility of the measure upon ourselves. In an hour, the 
interpreter came to say that we should have the requisite 
bullocks, and we are to sJart in three days from this date. 


In the evening we went to see the temple of N a'r atan 
again, and to pay our parting visit to the Lama. We 
found the old man in a small cell just large enough to 
allow of three people sitting down ; with a raised bench 
of brick, fronted by a railing of wood, with a little door 
in the centre. — Although early, he was retiring to rest or 
meditation ; and considering the wealth of the college, 
which is reported to be very great, was a real and. edifying 
picture of humility. He wished to know very particu- 
larly if we should return by Ddbd . We answered cer- 
tainly. He was much pleased with our attention and 
2 f 2 
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putting out his hand to take hold of my friend s white 
gown, he being a little nearer than me, said “ I pray you 
let me live in your recollection as white as this cloth.” 
There was something particularly affecting in his manner 
and utterance, and I could not help bending over his out- 
stretched hand with emotion, as I took leave of him. 

I mentioned that there are a college and a nunnery. 
The Gelums , or monks, seem a happy, good-humoured set 
of people, dirty, greasy, and in good case. They carry on 
a considerable trade in sheeps’ wool and salt, in exchange 
for wheat and barley. Of the nature of the institution, 
I could learn little. Of the Paraphernalia of the temple, 
the resemblance with those of the Romish church was 
very striking. The Gelums observe celibacy. There is 
a nunnery, the rules of which are said to be severe. 
Commerce with man is punished by solitary imprison- 
ment, and a heavy fine. 

July 1 Oth. — Thermometer 48°. This evening we pur- 
posed to mount a hill, on which formerly was a house 
belonging to the Raja ; and there still remains a temple. 
In our way, passing close to the house of the Wazir, we 
found him, the Deba , and several servants, shooting at a 
mark with bows and arrows. There was novelty in the 
contrivance of the target. The -bull's eye was composed 
of two parts, the inner one, about four inches in diameter, 
was of wood, convex, and painted black in the middle, 
with a circle of red on the outside. This was placed in 
a roll or cushion of cloth which it fitted tightly. The 
arrows were tipped with wooden balls, some of which 
were solid, and others hollow, with four holes in the end, 
which catised a whistling sound as the arrow flew through 
the air. When the arrow missed the target, ard struck 
against the butt, it fell to the ground ; if it hit the soft 
shell of the target, it did not disengage the bull's eye ; 
and no arrow was accounted a shot, but that which dis- 
lodged the eye from the target. When struck out, the 
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eye did not fall, but dropped a few inches lower than the 
circle, where it was held by a string from an upper pro* 
jecting rod. This is altogether not a bad contrivance, as 
it prevents disputes. These people pull the bow more 
in the English manner than in that of the Chinese , their 
neighbours and masters ; but their instruments are very 
indifferent ; and they are not formidable archers. They 
use also the sling, but I had not an opportunity of seeing 
them exercise with it. Leaving the archers, we ascended 
to the top of a hill about 300 feet above the level of the 
lower town, along a zigzag road, and through some wind- 
ing passages excavated with little art in the strata of 
gravel and indurated clay. The inside of this temple w r as 
by no means so rich as that on the other side, and the 
priest complained of poverty. He said, he felt an in- 
terest in our welfare, and recommended our departing 
without delay, as the governing people were not good, 
and we might, if we stayed long, be caught by severe 
weather, and perish. We thanked the old man for his 
good advice, and left him more substantial proof of our 
regard, for which he was very grateful, and placed round 
our necks small stripes of gauze. During our stay, the 
Gelums began an evening Hymn, which was not un- 
musical ; but, in a very small cell sacred to Bhavani, 
three persons were making a noise not unlike the quick 
chirping of grasshoppers. There w ere small statues of 
the last Surejbans Raja, his son, daughter, priest, trea- 
surer, and other persons of his court. As it is the cus- 
tom here for a considerable portion of the property of 
every person who dies in affluent circumstances, to go to 
the church, and as likenesses are sent to the priests, who 
pray for the repose of their souls, as in the Roman Ca- 
tholic faith, I apprehend the series of figures represented 
the whole of the court ; and in this idea my belief was 
strengthened by observing some females of different age 
and character on a bench, immediately behind that on 
which the Rqjdwas seated. The head-dress of two of 
these was very similar to that of abbesses. The R6jd, 
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whose resemblance was here preserved, in consequence 
of the frequent inroads of the Ladakis , and of hi§ father 
being killed by the Tatars , was sent by the principal 
people to request the protection of the Chinese , who ac- 
corded it and assisted him against the invaders. But in 
an earthquake his house was precipitated, along with him- 
self and his household, into the plain, and the Chinese 
afterwards availed themselves of his death, to take this 
country for their own use, and after a certain period to 
give it to the Dela Lama . 

At this last temple there were few musical instruments ; 
but at the great one, we saw' some prodigiously lafge brass 
and copper trumpets, made of tubes, which shut in and 
drew out like telescopes, and had small mouth-pieces or 
pipes, which were distinct. There were also drums of 
great size set in frames and beat upon their sides. 

There are granaries in the rock on which the small 
temple is situated, in which they say that there are many 
thousand maunds of rice, for the use of the people ge- 
nerally, in the event of any great exigency ; and this is cer- 
tainly a very prudent precaution, as scarcely any grain is 
raised in this country, and the inhabitants are dependent 
for their annual supply of rice and barley on the Marchas 
of Niti and Joudr. Shortly after the period that the 
Gorkhas made an irruption into the territories of the 
great Lama , the Chinese government ordered 30,000 
maunds of rice tp be taken out of the magazine, which is 
in -fact the property of the public ; but how the funds are 
provided, I did not learn. 

July 12th. — Thermometer 51°. The Chouar bul- 
locks arrived at day-break ; and having paid for their 
hire, as well as for the food of two horsemen w r ho were 
to accompany us, into the hands of the interpreter, we 
struck our tents and took leave of Ddbd. At 4906 paces 
arrive at the summit of hills, said to contain gold. To 
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the right are day hills, broken* down by molting snow 
into strange-looking projections and hollows. Scarcely 
the slightest appearance of vegetation, and yet a hare was 
seen upon these heights. At 5 1 1 6 paces reach a narrow 
pass, through which we go and descend to a stony plain, 
then enter a very deep water-course, now dry, of which 
the banks are perpendicular, of vast height, and formed 
of beds of gravel. I examined their structure w ith great 
attention, in hopes of finding some traces of marine pro- 
ductions, but was disappointed. At 7230 paces came 
to a plain sloping to the Satudra or Setlcj. It came 
from the S.W. by W. and ran N.E., receiving here the 
Tilt 'd ; breadth 80 yards, depth 3 \ feet. The current 
was so rapid, that I could scarcely keep my footing. 
On the plain were two very beautiful poplar trees, in 
which were many goldfinches, which regaled me with a 
song, whilst I sat under the shade of the trees, waiting 
for the party, having reached the river half an hour 
before they arrived. 

The broken ground in the neighbourhood of Dabu y 
and which we did not lose sight of, until we quitted the 
bed oY the Til til, was very extraordinary in appearance. 
The right bank was of great height, and the melting snow 
had cut the clay of which it was formed, into channels, 
leaving intermediate ridges, w hich, from difference, of 
hardness, or being acted upon by the water in different 
directions, was fashioned into great diversity of figure, in 
some places representing castles, fortifications, houses, 
and masses which baffled description. 

We have passed three villages to-day, all painted, and 
of different colours. These are winter residences of the 
inhabitants of Dabci and Dovg . 

Just at the point when we began ascending, the valley 
narrows suddenly to a channel only just sufficient to give 
passage to the water. The hills, which are stated to be 
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rich in gold, are granite of mixed colours, the red pre- 
dominating, with horizontal strata of quartz and small 
fibrous veins of a white material like agate, descending 
perpendicularly : where the rock has been exposed to the 
weather, its surface is broken into small pieces, having 
little more cohesion than clay burnt in the sun. This de- 
composition is effected, I suppose, in consequencoof the 
different materials of which the mass is composed, not 
being intimately united, and water entering the fissures 
where it congeals, &c., bursts the structure. 

Th5 gold here is separated by washing, there being no 
fuel, in the neighbourhood ; or rather no wood ; for, from 
the appearance of some of the hills, I apprehend that 
they hold coal. In the bed of the Setlej, were many 
large flowering shrubs, which I take to be a species of 
the tamarisk. I have found it from three inches high to 
eight feet, in situations more or less favourable. The 
yaks and goats were very fond of the foliage. I observed, 
that the bite of the yak is quicker and nearer the ground 
than any other species of neat cattle I am acquainted 
with ; a peculiarity which fits them for the short and 
scanty herbage of an Alpine country. 

We have descended much to the Setlej, notwith- 
standing the mountains are high, which intervene be- 
tween this river and D&ba> and the heat is great. In 
the tents the thermometer stood at 96°. Distance come 
this day 7 525 paces. 

July 13th. — Thermometer at sunrise 56°; march at 
6°30'. This plain is stony, about half a mile in breadth and 
length, bounded partly by heights and partly by the Setlej. 
It is full of shallow pits made by persons who have dug 
for gold-dust, and left heaps of stones by the sides of the 
excavations. At 306 paces ascend to another flat which 
has likewise been dug. At 1835 paces reach a small 
flat, where there has been cultivation ; caves of gold 
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mines in the rock to the left, now deserted. At 597-5 
paces reach a house, near which are two gold mines with 
tunnels under the surface. — Heretofore the excavations 
were perpendicular. The earth is dug out and carried 
to the brook to be washed. — At 6182 paces arrive at the 
ground for encampment near the village of Damoo , 
situate half-way up a rock on the right bank of a water- 
course, in the direction of which we travelled most part 
of this day, consisting of a few red houses, and many 
caves, with two or three temples. 

In the evening killed seven hares. — There are great 
numbers of these animals. They are shorter in their 
bodies, longer in the hind legs, and somewhat smaller 
than those in England . — Their fur is much finer and 
longer : altogether they are much paler generally. The 
under part of the neck is fawn colour, sides greyish, belly 
white, and the thighs are furnished with thicker and 
longer furs than the rest of the body, and of an ash or lead 
colour mixed with grey. — When disturbed, they fly to 
the mountains, but frequently stop and rise on their hind 
legs to look at their pursuers. Their flesh is well tasted ; 
and they are very prolific ; as in two there w ere eight 
young ones. Some cultivated land under the grain called 
ad' hi jou , well irrigated. 

July 14th. — Thermometer 52°; leave our ground at 
5 h 25'. At 5780 paces much saline efflorescence on the 
ground, supposed to be soda, cracked under the foot like 
slightly frozen earth* The skeletons of two wild horses 
were lying in the valley. In various parts of the road 
we have found many skulls.of the male Baral, with enor- 
mous horns. — Some have at least been from 50 to 60 lbs. 
weight. We meet again with rhubarb which we had 
long lost sight of. At noon, thermometer in the tent 75° : 
on a high hill to the right, three wild horses suddenly 
made their appearance, probably for the purpose of com- 
ing to water ; after* looking at us for some time, they 
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went off at a smart trot. They were too far off to afford 
a very clear view, but seemed to be about thirteen hands 
high, a bay colour ran along the upper part of the neck, 
and back and sides were of a fawn or azure colour. 
Their heads appeared thick and short, but well carried : 
their bodies round, short : general shape compact, clean, 
and tail thinly furnished with hair. 

July 15th. — At sun-rise, thermometer 41°; march at 
5 h 40'. At 574 paces a bed ofsnow in the water-course. 
The plashes of water on the surface of the ground, melted 
during the day, are frozen during the night. Road as- 
cends to 1934 paces, when we reach the level of a beau- 
tiful plain about a mile and a half broad, with mountains 
to right and left, and narrowing to a gorge about three 
miles in front. Mountains on the left have snow falling 
upon them. At 4800 paces reach the right side of the 
valley, w hich declines to the North : a stream arises from 
a bed of melting snow, direction N. 65 E. At 5240 
paces a second bejl of snow. Middle of valley stony 
with two currents of water. Animals of a fawn colour, 
about tw ice the size of .a rat, without a tail, and having 
much longer ears than rats ; Q. Marmot* ? They bur- 
row in the ground, and seem to associate with a smaller 
species of the same form and general character, but of a 
much darker colour ; perhaps younger ones only. One 
of this sort was shot yesterday, being taken for a young 
hare, which it resembles in its mode of jumping and 
sitting on its hind legs. At 555 1, paces the valley nar- 
rows to 600 yards; surrounding hills said to contain 
gold, which is sometimes found in lumps of considerable 
size. At 9786 paces encamp ; at 1 1 A. M., cloudy, high 
wind ; begins to rain ; afterwards hails, and this alter- 
nately with strong wind till sun-set, when the atmosphere 
clears and the wind falls. 


* Probably a new kind ; as all the known # species of Arctomys hav 
short ears or none. In other respects seems to agree with the genus 
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July 16th. — Thermometer at sun-rise 34°; our tents 
frozen. March at 6 h 4 5' along the left bank of the 
stream which we followed yesterday ; saw close to our 
ground a large pair of horns attached to a skull, which I 
supposed to have belonged to the Baral or wild sheep, 
but was said by the U'niyas to be an animal called Doug a . 
At 1905 paces large fragments of frozen snow fallen into 
the water from the rocks, almost choaking up the channel, 
which is not above seven yards broad. The frozen snow, 
or rather ice, when broken from the edge of the pro- 
jecting banks under which the water flows, divides into 
pyramidal or conical nails, the small part dowmwards. 
Red stones, something like cinnabar of antimony, with 
black shining crystals, interspersed through their sub- 
stance. Large lumps of green granite glazed over, in 
parts with a kind of green glass, in the bed of the stream. 
At 2000 paces enter into a narrow defile of frozen snow 7 , 
which the stream has cut through and deserted. A ledge 
of about eight feet thick, is suspended to the rock at each 
side, leaving a narrow passage between them, 94 paces 
long ; at 2435 paces came to another defile of ice. At 
342Q .paces, rhubarb plants in plenty. At 6375 pafces 
our stream joins another ; and the road leads to a plain, 
on which were two w ild horses, and a prodigious number 
of hares. At 8025 paces reach the bed of a clear, 
broad, and rapid, but not deep river ; plain dug in many 
parts for gold. Having crossed the river, and reached 
our ground at 1 P. M. and 1 1,962 paces, we encamped. — 
We killed this day one hare, and two grouse, or birds of 
this class, of a fawn colour, feathered legs, broad feet, 
covered with a pad of horn, divided into many points, 
like shagreen, and having tw o long thin tail feathers. This 
river, which rises near Gotigri, goes past Ghertope , then 
close to Latdk or Ladak , and is said likewise to proceed 
to Bokhara , where probably it falls into the Ammoo , 
Djihon or Oms. The mountains on each side of this 
valley or plain, which is about five miles across, dip 
much to the N. W. 
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July 17th. — Thermometer 39°. Ice or water near 
our encampment. Saw some Brahmin 1 geese* and 
small shrikes hovering over the river. At 336 paces 
ascend the foot of the mount, ranging with the river, 
which runs about eighty yards to the left. At J360 
paces, the plain is divided into an upper step about two 
miles broad, and a lower one, in which is the river fol- 
lowing the middle of the lower step or valley, and about 
a mile in breadth. Many wild horses on the upper step. 
At 3200 paces myriads of small Hies, very troublesome. 
At 4203, road very uneven from hillocks and hollows. 
The surface of the ground covered with salt. At 3720, 
the various currents which divided the valley unite and 
form a large and clear stream, of considerable rapidity. 
At 6000, a very large but dry water-course leads to the 
river. At 8600, a valley opens from two to three miles 
broad, and covered with large pebbles. Heat very great. 
At 11278, come to five currents of a river, which we 
cross. This river rises from mountains covered with 
snow lying S. 73 E., and falls into that just mentioned. 
Ghertope , formed by some black tents, at a considerable 
distance, bears from hence N. 3 E. The intervening 
plain, and indeed as far as the eye can reach until it is 
bounded by a pass to the N. W., is covered by prodi- 
gious bodies of sheep, goats, and yaks, amongst which 
is a small number of horses. The number of cattle can- 
not I think be less than 40,000. At 14,000 paces reach 
the town, or rather assemblage of tents in clusters, made 
of blankets surrounded by hair ropes fixed to stakes. 
Over the tents are variously coloured shreds of silk and 
cloth as flags. 

We had only just pitched our tents, and arranged our 
baggage, when a messenger arrived from the Deba and 
Wazir , desiring us to pay them a visit to-day, and we 
should proceed to business the following day ; the terms 


* Anas Casarca. 
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of the message were ‘too pressing to admit of delay, ac- 
cordingly we proceeded to the house of the Diba with 
our presents. It was enclosed by a fence about four 
feet high, and surrounded by the same litter of bones, 
horns, and scraps of wool, that we had remarked at Dabh. 
After entering an enclosure, we stopped a few seconds 
at the close of a small yard, in the front of which were 
some matchlocks and bows and arrows, piled in a kind 
of guard-house ; and we were desired to go through a 
low door into a room, about twenty feet long. At the 
opposite end, on a raised bench of earth, covered with a 
carpet and cushions, sat an elderly man, bare-headed, 
and clothed in a greasy yellow damask gown. This was 
the Deba. On the right hand from the Deba was a 
dark complexioned person, who was his younger brother; 
and on his right again, a rather fair young man, wdio was 
the son of the late IVazir , and now shared the authority 
of government w ith the Deba . The Deba had rather a 

shrewd countenance. His brother had a sullen ex- 
pression, and was ill-favoured. The young IVazir had 
a pleasing face, of the Tatar kind. We had cushions 
placed on the side of the room, opposite to the young men ; 
and our attendants with those of the household occu- 
pied the lower parts of the chamber. Some conversation 
passed through the medium of our interpreter, which 
turned upon our usual place of dwelling, and the articles 
we had brought with us, of which an inventory was 
handed to the Deba, and after being looked over by him, 
given to the IV azir. The apartment w as built of sods. 
The roof w'as flat, made of branches of trees laid across, 
covered wbth sods, and having a square hole near the 
centre, which answered the double purpose of letting in 
light and giving vent to smoke : the sides of the room 
were hung with dirty yellow' silk. On the right hand of 
the IV azir were two dogs. The Deba sat at the upper 
end of the room on a platform of sods tw r o feet high, 
covered with an old carpet, on a cushion faced with 
China satin. Before him was a little long table, on 



446 


A JOURNEY TO LAKE 


which a box, with barley-meal, a blue and white large 
China tea-cup, a thing like a small lead tea-canister, 
used as a spitting pot, and a greenish jasper tea-cup, less 
than the other. This latter was frequently tilled by a 
boy, from a large earthen tea-pot, with a pale-coloured 
lid ; apparently cold. Superstition in eastern countries 
attaches to jasper cups the property of splitting, if poison 
be put into them ; and this trait, at first blush, does not 
speak in favour of the morality of our Tatar friends. 

Over his head, to defend him from the earth of the 
sods, or other annoyance, were two or three pieces of 
common chintz, and at the right corner was a small 
square apartment, made by a chintz curtain, in which 
was a light ; as the Deba lighted his pipe from a chafing- 
dish of charcoal, which was on the floor, I suspect him 
to be a worshipper of the $un and fire ; and this suspi- 
cion is strengthened by the long hymns, which our at- 
tendants chanted on the road, at the first appearance of 
that luminary. 

Our interview was very long ; but it was easy to see 
that the impression of our being either Gorkhas or 
Feting#, (so the Tatars call Europeans ) wore off either 
by the representations of the Deba of Ddbd, or by the 
weight of our presents. Particular inquiry was made 
for pearls, and cups of crystal. Round the Deba's neck 
was a string of beads, thick in the middle, and squeezed 
in at the ends ; each bead about an inch and a half long, 
of a black substance resembling elastic gum, and marked 
with a deep circular impression made by a kind of seal. 
At the Jbottom was a small oblong-rounded gold box, 
with a little turquoise stone in the middle of the lid. In 
each ear he had a long pendant, consisting of a large 
pearl, between rows of small turquoise stones set in gold. 
All the three persons mentioned had on their tail, which 1 
is twisted from three plaits, a gold circular ornament in 
lieu of a rosette. This is generally larger than a crown- 
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piece, half an inch thick, with a raised edge defended by 
very beautiful fillagree work, enriched with some deco- 
ration of the turquoise. This is really an elegant trifle, 
and with the exception of a dagger case, and an etui for 
long iron sticks to clean the throat of their tobacco-pipes, 
was the only real decoration betokening taste, 1 have 
seen in the country. 

July 18th. — This morning we displayed our goods as 
detailed in our inventory. After we returned, a Cash - 
mirian Vakil from the Raja of Latak sent word that he 
was ready to buy our goods, if the Deha did not close 
with our terms. He said that he should be glad to open 
a commerce with Hindustan for goods of that country 
in exchange for the productions of Latak. That place, 
he said, was about sixty cos or ten days’ journey from 
Ghertope , and the same distance from Cashmir . He 
mentioned a place called Baschar , twenty days’ journey 
from Latak , and ten only from Bokhara. The road 
through Cabul, from Dehli to Bokhara, he represented 
as very circuitous. From Amritsir to Latak the jour- 
ney was from twenty to twenty-five days, and the best 
season for it was the hot 'weather or the rainy season, 
but it would be preferable to go in the former, and re- 
turn in the latter period. He purchases shawl wool on 
advances at thirty negis per rupee ; the first quality sells 
in Cashmir at twelve negis, and the second fifteen negis 
per rupee. The best wool comes from the neighbour- 
hood of Ouprang Kote , near Manasarbvar. 

July 19th. — The Latakis , as well as the U 7 niyas > are 
notable to grow grain enough for their own consumption : 
but are supplied by the inhabitants of the hills. The 
U'niyas procure their grain from the Joudris , the Mar - 
chas , and other traders, through the passes as far efa 
Baschar , the Laldkts from the Cashmirians . — The 
supply of grain is highly important to the U'niya$ y as 
they live on barley-meal and rice, which they eat with 
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their tea. Animal food seems to constitute only a small 
portion of their diet. 

The shepherds are now beginning to shear their sheep 
and goats. Joudri and Baschar merchants are pur- 
chasing sheep wool, which they manufacture into Pankis 
and blankets ; and those from Latah are collecting the 
shawl wool ; I purchased a small quantity of the latter, 
at the rate of twenty-five negis per rupee. The Latakis 
require thirty. The Deba hinted that he might be dis- 
posed to give twenty ; and this in the beginning it may 
be prudent to take, until a footing be established. It is 
important to shew, that he will receive more advantage 
by dealing with our agents in future, than with the Latakis. 
These have some shawl goats, but not in number suffi- 
cient to supply the Cashmirian market. However, if a 
portion of the quantity raised in U'ndes , can be diverted 
from the usual line, they may be compelled to keep more 
goa.ts themselves. Still without much success, as the cold 
is not so severe in the neighbourhood of Latak y as to the 
eastward, in which direction the mountains are higher, 
and covered constantly with a large quantity of snow. 

July 20th. — At a little distance from us, and close to 
the river, two people are engaged in preparations for 
making paper. They have two large bags of old paper, 
that has been written upon, and manufactured from the 
bark of the root of the Latbarua , formerly mentioned. 
A few large flat stones are placed near the edge of the 
water, where a portion of the stream has been divided 
from the main current by a low piece of sods. On the 
grass are two frames of wood, covered on one side with 
fine cloth, and the other is open, forming a shallow tray. 
The workmen begin by dipping some of the old paper in 
the water, then beating it upon a flat stone with a small 
round one, till it is reduced to a pulp. One of the trays 
js then placed in the broad part of the canal, leaving a 
space for the water to run under it. The pulp is put into 
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u geer pump with water, and worked into a paste ; it is 
then poured on the cloth, and as this is sunk two or three 
inches in the stream, the water rises through the cloth 
into the tray, and, mixing with the pulp, dilutes it. The 
impurities, which swim, are picked out, and the pulp 
agitated by the hand until it is supposed to be sufficiently 
clear, when the' current of water is lessened. The work- 
man sees if the cloth be equally covered with pulp; and 
if any part look thin, he stirs the water with his finger 
immediately over another that is too thickly covered, 
and raises a cloud of paste which his finger leads to the 
thin spot, and by making a little eddy, the motion of 
which he gradually diminishes, the pulp is made to sub- 
side. By a repetition of this simple process, the sheet 
becomes of an equal thickness throughout : when it is 
carefully raised out of the water and placed horizontally 
on the ground to dry, till the greater part of the moisture 
is drained oik, when it is gradually raised, and when 
nearly dry, the frame is set upright: when perfectly 
hard, one corner of the large sheet is raised from the 
cloth, and the whole detached by the hand. However, 
this paper is very inferior, as to evenness, to that made 
in Hindustan . 

July 21st. — At about ten o’clock we were visited by 
three Tatar musicians from Latuk ; one played on the 
hautboy, another on drums, and the third sung and 
danced. The airs were very similar to those of the 
Scotch ; and the tones of the hautboy resembled strik- 
ingly those of the bagpipe. This instrument had eight 
holes for the fingers, and one for the thumb, with two 
reeds, and a metal tube, with a broad flange concave up- 
wards and convex dowmvards, in which the reed was 
inserted. — The reeds were tied together with a piece of 
string about two inches long, that the loose one might be 
‘ready to be changed instantly. The musicians began 
with an overture not unlike that of Oscar and Malvina/ 
as far as comparison may hold between the execution 
2 o 
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from two instruments, and that of a full band. They 
then sang the words without music, and so went on with 
the instrumental and vocal performance alternately. 

The Deba and Wazlr made their present, consisting 
of two large trays of rice, one coarse, the other fine ; 
three lumps of butter, sewn in skins, and eight sheep. 
The butter was rancid, a circumstance which in this 
country does not lower its value. The exhibition of the 
articles of my small medicine chest, and of some surgical 
instruments, appeared to give much satisfaction ; and 
both the Deba and Waztr were pleased with a few drops 
of oil of peppermint on sugar. 

£2d. — This morning I received a message from the 
Deba to visit him as soon as possible. He proposed a 
new rate of valuation for the coin, in which our advance 
for wool had been made to him. This proposal was a 
gross roguery, as we had weighed the rupees and found 
that one of them was equal to 4^ Latakl Tim&shas , and 
had ascertained the goodness of the silver. He had too, 
of his own accord, offered to allow that rate. I told him, 
that we had placed the fullest confidence in his honour, 
and had considered the bargain of the day before as 
binding on both parties : however, we were in his power ; 
and we wished him to receive the twenty-five rupees, 
which would have arisen out of the transaction, as it at 
first stood, in the light of a nazar . I declined giving 
five Sirinagar Timashas , in lieu of a rupee, as I had 
been informed that the Deba alone refused them, and, 
probably, through the influence of the Lat&kl merchants. 
During the arguments on this subject, the young JVazir 
spoke to the D&ba several times in an under voice, held 
down his head, seemed confused, abashed, and ashamed 
of the trick played by the Dbba, The latter, obviously, 
pleased with having carried* his point, said, that hereto* 
fore no shawl wool had ever been sold except to Latdki 
merchants ; that there was an order of government inflict?* 
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ing the loss of his head on any man that should sell this 
wool Xo any other person ; but that in consequence of our 
having come from a great distance, being, as he was fully 
aware, persons of consideration, and as he was pleased 
with our conduct, he had departed from the general rule, 
and had put us on the same footing with the Ldtdkis : 
that we should, in future, be placed on the same terms 
as they ; and he would engage that no third person should 
enter into competition with the two parties for this ar- 
ticle. I expressed my satisfaction with his promises, and 
begged that he would give me a list of the things he might 
be likely to want from Hindustan , as the Europeans 
sent many articles of great utility and beauty to that 
country. He said, that a sword, and large pearls of a 
rose colour, pear shape, and free from Haws or irregu* 
larities, would be most acceptable. He gave me a 
drawing of one, which probably would be worth 2000 
rupees, and which he valued at 3 or 400. After our 
commercial affairs were thus settled, he said that we 
could not have permission to go out of the usual road 
from Ghertope to Mdnasaromr , or to stay more than 
one or two days at that place. Thence we were to pro- 
ceed to Gangri , afterwards to Hienlung , to take up our 
•wool, then to return to Ddbd, and enter the territories of 
the Gorkhas by the Niti pass. I answered that we 
were ready to obey, to the utmost of our ability, the 
orders which he had prescribed ; but that it had entered 
into our pilgrimage to visit Jwdidmuchi, and that by the 
road of Niti, we should make a round, to which our 
finances were unequal. He said, that the heads of the 
Seydnas , who had become sureties for us, should answer 
for our leaving the country by any other road. I urged 
every argumentthat occurred to me, but he was inflexible. 
He said his own head would be forfeited if he gave his 
1 qonsent to our returning by any other pass ; and that our 
lives were held by him in equal estimation with his owa; 
but that the case was without remedy. This blow was 
unexpected: and heavy, as it places us in the alternative^ 
2 g £ 
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either of being exposed to be stopped by the Gorkhdlh * , 
or of losing the benefits of the connexion we have formed 
with the governor of the V' rules . Amer Singh says 
that as the Marcfm were our security here, so will they 
guarantee our passing by the Baschar road. To effect 
this, he says, it is only necessary to go one day along the , 
Niti road when we leave Daba , and then striking to the 
West, with a good guide, we shall reach the Baschar 
without inquiry or molestation ; or if we dislike this plan, 
we may go to Niti, and make an arrangement w ith the 
Maria Marchas , near BhadrinuC h, to give us a guide. 
My companion thinks it will be best to go as far as 
Tapbban, and there striking over the great snowy Tunsdsi 
range, gain the province of Sudan, and push vigorously 
for Chiikca. I prefer this, because we can see our cattle 
safe to Niti, and make an arrangement then for passing 
our cattle and goods through the Gorkha territory. The 
old pundit opines for the Baschar road, and says we shall 
neither be seen nor heard of by the route which he shall 
chalk out, until we reach a country in which* we shall not 
be noticed. I rather apprehend that the prohibition has 
been caused by the inquiries which the old mambas been 
frequently making from Baschar people respecting the 
state of the road : but, be it as it may, it is clear ttf 
me, that if we wish not to furnish to the governor of 
Ghertopc a substantial reason for rejecting future com- 
munication with us, we must abide by his order in respect 
to quitting his country by the Niti pass. 

Mr. H. went to the Cashmlrian, and found that he was 
a Wakil or agent of the Rdja of Latdk for the purchase 
and sale of wool. He said that the amountof wool annu- 
ally bought by the Raja was between two and three lakhs, 
the greater part of which was resold to the Cashmlrian 
merchants, who waited for the return of the Wakil and 
paid for it immediately. Merchants from Amritsir took 
off the rest. In speaking of articles of merchandise 
which were marketable at Latdk , he mentioned coral 
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beads, which formerly were brought from Dehll and 
Benares , and, though exceedingly dear, were resold into 
Talari) at a great profit. But within the last three 
years iheir value has fallen greatly, from the great num- 
bei s which have come through Yarkand. These have 
been brought by the (Ooroos) Russians , who have long 
been in the habit of trading with that country, and in the 
course of the last three years have pushed on a lively 
traffic into Cashmir through agents. The J Vakil said, 
that the Ooroos had not yet been at Latah ; but 
the Deba of Ddbd asserted, that kafilahs of 5 or 600 
Ouruw y on horseback had come to the fair of Ghertope. 
Now ii rhh latter intelligence be true, the Russians must 
reach Ghertope by another route than that of Ydrkund. 
The I Vakil said that the horses of Latah were much 
larger than those of U ndes, but that the best were bred 
in Yarkand , thirty days’ journey from Latah , and that 
Bokhara was fifteen days’ journey from Yarkand : 
Latah is ten or twelve days’ journey from Ghertope , and 
the same distance from Cashmir , and twenty-five from 
Amiritsir. Thus the road to the N. W. of the Hima- 
laya from Dehli, would stand thus * from Amiritsir to 
Latah twenty-five days, Ydrkund thirty, Bokhara fifteen ; 
making a total of seventy days ; a much shorter distance 
than that by Cabal. — In this route there are two days’ 
journey, in which no water is to be met with ; and for 
thirty days there is a track without inhabitants ; but the 
road is safe. I must here remark that the yver, which 
goes from Ghertope to Latah , does not proceed to 
Bokhara as before stated ; but falls into the Attock , or 
more properly speaking, is the main stream of that river. 
Neither is it a fact, that Cashmir furnishes Latah with 
grain, as was at first reported to me ; the latter country 
having sufficient land in cultivation for producing barley 
and other grains, except w heat and rice, which it obtains 
from Baschar . I w ent this evening to the Cashmirians 
tent, taking with me two small bottles of essence of pep- 
permint and of volatile caustic alkali. He received me 
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with great respect, spoke in the highest terms of the 
regard shown to medical characters in the West, and of 
the pleasure he had in our meeting, which he now 
regretted had not taken place before. His name was 
Ahmed Khan, Kazalba'sh, about forty-eight years 
of age, and of a respectable appearance. He placed 
before me some fine sugar-candy and a paper of saffron. 
Looking-glasses of large sizes were, he said, much in 
request in Cashmir. He was particularly desirous to 
have a lancet of the same make with one that I had given 
to the Garpan, but in this I could not indulge him. 

I drew him on to converse about the Russians , but could 
learn no more than what has been stated, save that a few 
have before been in Cashmir. He brought with him 
shawls of various kinds for sale ; and said that his people, 
who were not come up, had some of great value in charge. 
Nobody, he said, could trade at Latdk without the 
direct permission of the Raja. We first supposed, that 
the Cashmirians came to U'ndcs for part of the wool 
they used ; and learning that they did not, were disposed 
to blame them for want of enterprise. However, it 
appears that they have not been permitted tp trade 
directly with U'ndls by the Latdkis. — A state of war- 
fare had long existed, with intervening periods of peace, < 
or rather truce, between these two states, in the reign of 
Mahmud Shah. The Chinese Tatars then invaded 
Latah whose inhabitants applied to the Cashmirians 
for assistance. These represented their state to the 
Emperor who ordered them to send some infantry to 
their aid. By their help the Latdkis repulsed the 
assailants ; and a treaty of amity was made between the 
conflicting parties, of which one article was that the 
shawl wool raised in Undes should be sold to the 
Latdkis alone. This has since been little infringed upon, 
except two years ago, when the Joudri Marchas pur- 
chased a small quantity on account of Mr. Gillman of* 
Barelly. The Latdkis apprized of the transaction, 
complained to the government of Ghertope , who issued 
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the rigorous edict before mentioned, forbidding the sale 
of any except to the Latdkis } on pain of death to the 
party selling. 

23d. — Leave Ghertope ; thermometer 38° at sun-rise. 
The night has been frosty. Having taken leave of the 
Dc j ba or Garpan in the afternoon, and of the IVazir at 
night, we prepared to start. The IVazir treated us with 
much cordiality. He said that in a very short time he 
should go to Lassa to remain. In his apartment, which 
was a much better one than that of the Deba , were many 
trunks, and in the right hand angle was a small platform 
with benches in front, on the top of which was a brass 
image, before which a lamp was burning, and grain of 
various kinds was served on salvers of wood. — On the 
low est step were several plain wine-glasses reversed, which, 
from their clumsiness, I supposed to be of Russian 
manufacture. He shewed us the picture of tire late 
Lama, executed in silk ; but both the form of the person, 
and the countenance, announced more of the female than 
of the other sex. This character 1 have remarked to 
have prevailed in every portrait of the many different 
Lamas which I have seen ; and were it not that no 
mention has been made of this personage having been 
emasculated, I really should have imagined this to have 
happened. However, taken out of the hands of his 
parents in infancy, educated in the entire subjection of 
the passion of sex, and kept in a state of little less than 
entire confinement, w ith full feeding, it is not surprising* 
that the features of the face should have little of the virite 
character, and that the whole contour of the body should 
contract a feminine softness undistinguished by die bold 
variety of swell and fall belonging to a muscular frame 
accustomed to exercise. 

• 

At 3985 paces reach two piles of stones* the uppermost 
of which were engraved with a character, that appears 
different from that in common use, and appropriated, I 
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presume, to religious purposes. The valley here narrows 
and is bounded by mountains, whose tops are more or less 
covered with snow, and it takes a winding direction to the 
left. At 5407 paces arrive at our ground of encampment 
near some tents, and a considerable herd of yaks with a 
lock of the finest sheep I have seen in Tatar y . — Pleased 
with the prospect of having my choice from amongst the 
best collection of cattle of every kind I had seen, 
I rambled through the whole, and made choice of several 
female yaks and calves as also of young goats, which how- 
ever were not equal in quality to the yaks and sheep. 

The horsemen, whom I discovered, too late, to be 
intoxicated, said that they had no orders to allow me to 
pick out of the tlock ; but would send for instructions on 
that point. 

24th — Thermometer 44 . At an early hour ordered 
the pundit, sircar, and interpreter to proceed to G her tope, 
and represent to the Deba and fVaztr , how w£ had been 
treated; as also to mention that the horsemen had said, 
that as they had received only tour days pay, we r must 
travel day and night. We had scarcely determined upon 
this measure, when the horsemen sent word, that a 
message was come from the I)eba , importing that he 
would send another draft of each kind ; and, it I did not 
approve of them, I might take back the articles he had 
purchased. I directed them to offer a higher price for 
the power of selection; but rather to take such cattle as 
he should offer, than on our part to break the original 
bargain. In the evening my messengers returned with 
eight cows, and the same number of calves, of which four 
were bulls. 

July 25th- — Thermometer 4 T. March at 8 h I O'. 
The nver we have left comes from N. 85° E. The 
mountains in this thoroughfare for the most part covered 
with snow. The breadth of the valley in which the 
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stream runs, is about 3| miles. Thermometer at 1 P.M. 
82°. The road on which we are proceeding seems 
a great thoroughfare ; many Baschar and Joaciri mer- 
chants having passed to-day with loaded sheep, goats, 
and yaks, towards Ghertope. 

Juli) 26th— Rain. Thermometer 43°. The changes 
of temperature in this climate are extremely sudden. 
Last night the mountains to the right were bare ; this 
morning they were covered with snow. Thermometer 
in tent 74’, at three P. M. rain ; alternate sun-shine, 
overcast sky, wind, and thunder. 

July 27th. — Thermometer 39°. At noon, all our 
baggage being dry, commence our march. The river 
from this spot runs N. 70 W. about if miles, and then 
takes a turn to S. 80’ W., and joins the river along 
which we went to Ghertope. At 4460 paces cross the 
river three feet deep, rapid, with large slippery stones ; 
water very clear. At 6260, thirteen wild horses grazing 
to the left. At 7957, came to the bank of the river, which 
wc crqss, about 2| feet deep, 80 yards broa’d, and very 
rapid. At 8200, reach our ground and encamp. The 
valley well furnished with grass. — Several Tata r tents, and 
cattle grazing. — Much furze on the adjacent hills. River 
comes from N. 75 E., and runs N. 50 W. for about if 
mile, when it takes a turn to the S. 75 W. and forms one 
of the principal branches of the Ghertope , supposed to be- 
long to the Attock. — Wind very cold, raining all around. 
The river rose rapidly, and the Tatar horsemen refused 
to cross their horses, in order to bring over some of the 
people who had stayed to conduct our goats and sheep 
across the river. The yaks were sent in, who stemmed 
the current. Some clung to the tails of the animals and 
came over easily ; the others, more timid, preferred 
retreating to some huts at a distance, where the Tatars 
gave them milk and lodging. — A few drops of essence of 
peppermint on sugar to the Hindus , and a dram of 
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brandy to the Musselmans , with strict injunctions that 
they should run about, and not approach the fire till warm, 
prevented any of the persons who had been much exposed 
to the cold from suffering by it. 

July 28th. — Thermometer at sun-rise 44° ; obliged to 
wait until ten o'clock, before the river had sunk suffici- 
ently to admit of the men, and a few goats which were 
left, passing over. At l h 20' march. The mountains 
have the particular red appearance indicating the presence 
of gold ; and though adorned with little verdure, are 
picturesque in their forms. Cross several small rivulets 
which come from the left, and fall into several ponds to 
the right : — air very cold. At 7050 paces reach a pile of 
stones covered with inscriptions. At 8 1*60, road crosses 
several dry watercourses, and ascends to the summit 
w here are two small heaps of stones, over w hich is a line 
covered w ith slips of rags, and supported by two sticks. 
At 946'0 paces cross a rivulet formed by fresh-melted 
snow. This rises on the left and runs to the right. 
Reach our ground, 10,066; at5 h 20' very cold, windy 
and cloudy.— A storm rises in the N. W. attended with 
thunder and small hail. Thermometer 47°. Hail changes 
to rain, which falls steadily till 7 P. M. 

To-day I heard a strange, sharp and loud noise pro- 
ceeding from the side of a hill, at the bottom of w hich 
the road ran. — It seemed betw een a bark and a how l, and 
expressed much anger. For some time I could not make 
out whence it carne, but, whilst casting my eyes on a 
furze bush, an animal about the size of a middle-sized dog 
sprung from a hole underneath it, about fifty yards up 
the hill, and after surveying the passengers and relating 
his yelping, retreated with precipitation into his cave, as 
soon as he saw me jump’from the back of a Chownr . — 
His general colour was a yellow brown. His head was 
round with small ears, his face burned light and dark- 
yellow, and his tail long. 
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July 29th. — Thermometer 37°. At 9 h 45 / began to 
hail, which soon changed to rain, and lasted until 10 h . 
We began our march at 10 h . 45'. Mountain on the left 
covered with snow : many wild horses grazing on the high 
Table Land. At 16,652 paces reach a branch of the 
Satudrd river which I forded here, and again at 16,868, 
much against my will, as it was extremely cold ; but my 
yak had played some tricks, which in my weak state of 
health I did not think prudent to experience more than 
once. At 7 h 15' reach Misar, very cold and much 
fatigued. Thermometer 46\ 

July 30th. — Halt at Misar. Thermometer 44°. In 
the forenoon, 8 yaks arrived laden with shawl wool and 
accompanied by two persons on horseback — one of these 
was an officer called a Nerba , who had received orders 
from the Garpan to supply the quantity for which we 
had made advances. The morning was hot, a circum- 
stance in our favour, as the sellers of wool are in the habit 
of wetting it, under an idea, as they pretend, of its twisting 
the closer, but more probably to make it weigh heavier. 
However, after a little delay on our part, that the wool 
might dry as soon as possible, we had it weighed by a 
pole with a weight, on the principle of the steel-yard, 
which the Garpan had sent with us. As more was 
brought than we advanced for, we agreed to take it, on 
the principle of encouraging the Garpan to give more 
another year. The surplus amounted to 38 rupees and 
1 Timasha ; and the Gaipan had ordered rupees alone 
to be received, which shewed that he had given directions 
for more to be brought than we had contracted for, in 
order to try whether we really meant to purchase, or used 
the plea merely in his presence to mask other designs. — 
At this place we found many Joudri and Dhan merchants, 
who were troublesomely inqufsitive as to who wc were, 
what could be our motives for coming, and why we pur- 
chased shawl wool. The sight of some of our wares 
seemed to convince them, that we were what we appeared* 
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to be. I consider this day as the epoch at which may 
be fixed the origin of a traffic which is likely to be ex- 
tremely beneficial to the Honourable Company. 

Misar has only one house, made of bricks baked in the 
sun, and 5 tents of goat-herds : it is situated upon a rising 
ground upon the left bank of a rapid stream, forming one 
of the branches of the Satudrd or Setlej. This stream 
comes from N. 86. 5 E. and runs down a valley about 
2| miles in breadth and near 8 in length, running S. W. 
After a course of about ^ mile, it joins that whi ch we 
forded yesterday. 

July 31st. — Thermometer 34°. Ice * of an inch 
thick. The changes of temperature, so frequent and 
rapid in this climate, require that the quadrupeds naturally 
belonging to it should have some very warm clothing, to 
protect them against their ill effects ; and we find that 
this has been very liberally bestowed by nature. The 
sheep has a very thick and heavy fleece ; the* goat has 
at the root of his long shaggy hair a very fine fur inter- 
persed generally ; the cow has a material of the sains, kind, 
not much inferior in warmth and softness, which I ap- 
prehend might prove a substitute for beaver; the hare 
has her fur of peculiar length and thickness ; and even 
the dog has a coat of fur added to his usual covering of 
hair. — The wild horse ( Efjuu.s Quagga*), the wild ass 
( Goorkhen , 0 nag re ), and I believe the mule, the offspring 
of these animals f, are found in abundance on the moun- 
tains of Tatary ; but whether they have any thing of 
the fur kind I cannot say ; but that animal, which is 
here called the Baral and which seems to have many 
characters of resemblance to the deer as well as to the 


* Probably Equus Caballm , which inhabits in the natural state, the 
deserts of great Tatary. C. 

t Effum Ilemionus ; which much resembles the mule. C. 
t Otis Ammon ? C. 
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sheep, has certainly at the bottom of the brittle hair of 
the former the most beautiful brown fur I ever saw. 

This morning the Nerba came to take leave of us, and 
as his behaviour had been uniformly attentive, I was 
desirous of shewing him that we were sensible of it, and 
accordingly gave him a double-bladed knife and my sword. 
The latter was, in fact, no great gift, as it was bought at 
Najibdbdd for three rupees, and was intended solely for 
the journey. lie was, however, highly pleased with the 
compliment. His name was Thar-chano ; and he 
said, that he was in the suite of the IV azir , and should 
accompany him to Lassa. He wore a pendant in one 
ear, in which, along with rows of small turquoises, the 
never-failing ornament of this part, was a large irregular 
pearl, such as are in high request in this country, on ac- 
count of their size. These I understand are brought to 
Calcutta , in considerable numbers during the rainy 
season, from the Lackadive islands, and sold at a very 
easy rate. The Nerba s outer garment was woollen, of 
green, red, blue, and yellow narrow stripes, manufactured 
at Gninak ; under this were four other garments ; and both 
men and women constantly load themselves with several 
vests to prevent suffering from the cold. 

On the back of this habit, and on the right shoulder 
were sewed the saw, adze, chisel, rule, and all the 
insignia of Free Masonry in iron ; the symbols of a fra- 
ternity, of which he said he was a member. I purchased 
from him some gold-dust at the rate of 40 Sirinagar 
Timdshas for the Fitauk of 7 Mashas . The Nerba 
appeared to have gold-dust to the amount of about 5000 
rupees; and it was understood, that every person, willing 
to become an adventurer in the gold mines, pays to the 
chief of the district one Fitauk as an entrance fee, and all 
lumps above a certain weight. This occupation is more 
profitable here, than in most other places ; as though the 
gold-digger works only three months, he expects that the 
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result of his labour should keep him the whole of the year. 
Leave Misar at ten A. M., having loaded our wool upon 
the yaks which brought it, and for the hire of which the 
Nerba would receive no gratification ; the first instance 
of disinterestedness I have witnessed in this country. 
At 4500 paces enter Tirtapuri . At 4525, pass several 
piles of stones inscribed as is usual, and some figures 
carved in stone and painted, Reach the summit of the 
height at 4575 paces and encamp. 

TiRTA'pu'id is the residence of a Lama and several 
Gelums , who live in separate houses made of rough stones, 
and follow a pastoral life. It is perched upon the top of 
an eminence, about 200 feet higher than the plain, and 
has Table Land running from it eastward. Steep, craggy, 
lime stone rocks in a state of decomposition immediately 
overhang it, threatening some of the houses with destruc- 
tion at no distant period. Insulated pillars, which have 
resisted the influence of the weather longer than the softer 
portions of stone by which they were surrounded, seem 
upon the very point of falling ; but apparently give no 
alarm to the inhabitants. — Still higher, and losing, their 
heads in the clouds, are pointed mountains, which from 
their brilliant whiteness, appear to consist of chalk, covered 
here and there with a layer of yellow ochre. Immediately 
at the foot of the rock, on which the buildings stand, runs 
a very rapid stream, which is said to proceed from a lake 
at the foot of the Himalaya , called Rdwanhrdd , and to 
constitute the principal branch of the Satudra. 

To the west of the town, and about a quarter of a mile 
distant, are the hot springs, forming one of the most 
extraordinary phenomena, I have ever w itnessed. From 
two mouths, about 6 inches in diameter, issue two streams, 
bubbling about 4 inches higher than the level of the stony 
substance whence they escape. The water is very clear, 
and so hot, that the hand cannot bear to be put into it 
for an instant ; and a large volume of smoke curls round 
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them constantly. They burst forth from a table of calca- 
reous stone nearly half a mile diameter, and raised in 
most places ten or twelve feet above the plain on which 
it stands. This has been formed by the deposit from the 
water of the springs whilst cooling Immediately sur- 
rounding the springs, the stone is as white as the purest 
stucco. The water flow ing over a surface nearly hori- 
zontal, as it escapes from the vents, forms shallow basins 
of different size and shape. The edges of all these basins 
are curiously marked with indentations mid projections, 
like the tops of mushrooms and fleurs-de-lis, formed by 
calcareous matter prevented from uniting in one uniform 
line by the continual but gentle undulation of the water 
entering into and escaping from the several basins which 
are emptied by small and successive LUs into the sur- 
rounding plain. By degrees, however, the fringed edge 
becomes solid, and contracting the basin, of which the 
hollow fills likewise, the water takes a new course and 
makes new reservoirs which in their turn become solid. 
Although the water appears perfectly transparent, the 
calcareous earth, which it deposits, is of different colours ; 
in the .first instance, near the mouth, it is delicately white 
without a stain ; at a little distance it assumes a pale 
straw tint ; and further on, a deep saffron hue : in a 
second the deposit has a rosy hue, which, as it recedes 
from the source, becomes of a deeper red. These various ' 
colours are deposited in the strata, which hardening, 
retain the tinges they received when soft ; and give rise 
to variously stratified and veined stone and marble. The 
whirls, tw ists, knots, and waves, which some of the frac- 
tured edges exhibit, are whimsically curious, and shew all 
the changes which the stony matter undefgoes, from soft 
tufa to hard marble. I observed that the marble is gene- 
rally formed in the middle of the depth of the mass, rising 
up with nearly a perpendicular front of the height 
beforementioned ; the table must have been the work of 
ages. The calcareous matter, which is so largely dissolved 
and suspended by the water whilst hot, is probably fur- 
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nished by the chalky mountains above Tiridpuri , but 
the origin of the heat, I have no clue to discover. The 
water must be most strangely situated, for two streams 
so inconsiderable to throw down such a prodigious 
quantity of earth ; and the surface where quiet is also 
covered with a thin crust of semi-transparent matter like 
that which rises on supersaturated lime-water. 

At this place, I left the wool which I had obtained at 
Misar. The Lama was absent when I took the liberty 
of depositing ttie wool in the verandah of the temple of 
one of the deities ; therefore it remains to be seen, should 
he return before I do, how he may approve of this step. 
However, from what I have seen of the priesthood here, 
they are an inoffensive class. 

Nearly opposite to his house, is a broad wall of stone, 
loO yards long and 4 feet broad, covered with loose 
stones inscribed with prayers. The length of time which 
must have elapsed, before such an extent of surface 
could have been so decorated by the hands of pilgrims, 
shows the great antiquity of Tirtapuri There an; many 
little Mat' hs having niches in one side, in which 
are impressions, in unburnt clay, of Lamas and deities, 
and on some of the piles of stones are figures of Lamas, 
of Ndrayan, and of Bhasmdsur , carved on large flat 
pebbles. 

August 1st. — Thermometor 40\ Leave the yak, 
cows, calves, and my goats. — Commence our march at 
10 A. M., meet a party of JJn'ias going with several 
loaded yaks to* the fair at Ghertope. The manes of the 
yaks were died yellow with the Geru earth. At 15,800 
paces come to our ground and encamp in a green pleasant 
spot, in a hollow surrounded with many springs, at 4 h 
30' P. M. At 8 P. M., Thermometer 46°. 


August 2d. — Thermometer 32°. A severe frost during 
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the night : — ice a quarter of an inch thick over standing 
water. March at 10 h 20'. At 10,825 paces a large 
sheet of remarkable blue water, at the foot of the moun- 
tains to the right, called Rdwanhrad , said to give rise to 
the principal branch of the Satudra , and to communicate 
by ariver with the lake Mdnsar6war } \\^\md by the natives 
Mapang. Rdwanhrad bears S. 25 E. distant 8 miles. 
At 16,827 paces halt and encamp at 5 P. M. At 7 P. M. 
thermometer 47°. This day we saw more wild horses 
than on any former one, also several wild asses of the 
kind called Gurkha r, and likewise I believe some mules. 
The asses are a little less than the horses. Saw likewise 
Barals and many yaks. 

August 3d. — Slight frost, thermometer 34°. March 
at9 h 50'. At 7287 paces, cross a stream over a wooden 
sankhoo. At 7325 encamp on a high spot. This is 
Gantrr'i or Darchan, There are four houses of unburnt 

o 

brick or stones, and about twenty-eight tents, amongst 
which that of the servant of the Latdki agent is ap- 
parently the best. Sixteen years ago, the old pundit 
says, this was a place of consequence. There we find 
many Juari dnd Dhermu merchants with grain, and 
three tea merchants, who say they are acquainted with 
Pekin which they call the capital of Mahdchin : but 
they themselves reside two months journey beyond Pekin . 
Tatars of the districts we have seen, wore their hair 
plaited : these people had it cut all round, so that it hung 
low and loose in their necks, and they w ear coats of kid 
skins made soft by rubbing, and the hair turned inwards. 

A cascade issues from the rocks just above Darchan , , 
and falls into the Rdwanhrad f w hich is supplied by the 
melting of the snow on the great mountains at the foot 
of which it is situated. It is said to surround a con- 
siderable extent of mountains, insulating them com- 
pletely ; but this, being the relation of natives, is to be 
received with caution. 

2 H 
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August 4th. — Thermometer at 7 h A. M. 57°. We 
were resolved to stay here to-day to recruit my strength, 
which stood much in need of it after frequent attacks of 
illness. 

August 5th. — Thermometer 48°. Leave Barchan or 
Gangri at 10 h 30'. At 2675 paces cross a stream 
which in five or six branches comes from the Cail&s 
mountains and disembogues itself into the Rdwanhrad . 
At 13,235 paces reach the top : see a fine looking wild 
horse. — Descend to five tents : a wild ass grazing close 
to us, and a prodigious flock of sheep and goats. The 
lake of Aldnsarmar or Mapang now appears at the 
foot of a long declivity of pasture bounded by immense 
mountains towards the South, and, having in front ter- 
races of stone with the usual inscriptions, and a house 
inhabited by Gelums. 

August 6th. — Halt on the bank of the lake M&n- 
sarowar. Morning early, thermometer 47°. .This lake 
is considered as the most sacred of all the places of wor- 
ship in the opinion of the Hindus , founded probably on 
the difficulty of access to it, not merely on account of its 
distance from H indust an , and the rugged ness and dan- 
gers of the road, but from the necessity of every pilgrim 
carrying with him money and provision, which latter he 
must occasionally eat without any preparation on account 
of scarcity of wood. Few Jogis can afford the expense 
of this journey ; and I met with two on the road, who 
must have returned for want of funds if I had not borne 
their expenses. The name is derived from Man * and 
sarbwar , a Sanscrit word signifying a lake. The story 
upon which this appellation is founded is related at great 
length in the Sdstra . Why it is called Mapang by the 
Unias or Chinese Tatars , I have not been able to 

* At full length Mdrrna, divine • made by Brahme, named Manas, 
the mind, emphatically. C, 
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learn : but it is considered by them an act of religious 
piety and duty, that the nearest relation of a dead person 
should carry a portion of the ashes of the deceased, and 
empty them out of a small bag into the lake, as is prac- 
tised at Hardwar. 

Hindu geographers have derived the Ganges , the 
Satrudrd and the Kali or Gogra from this lake ; and 
as I believe no Europeans ever before visited it, I was 
anxious to ascertain whether it really gave rise to the two 
last mentioned rivers or not. — As to the former, it is 
quite clear from the observations made in this journey, 
coupled with those in the trip undertaken at the sugges- 
tion of the late Colonel Colebkooke, by Messrs. Raper, 
Webb, and Hearsay, that the Ganges derives its 
supplies from the melted snow of the mountains of the 
Himalaya , and a thousand small streams, which fall into 
its various branches during their passage from these stu- 
pendous rocks, to the great common mouth at Hardwar : 
and that it docs not receive the smallest streamlet from 
their extreme Northern face, nor from a source to the 
Northward of them. 

Harballabh, the old pundit, reported, that near 
the South-western corner, a river issued from it, which 
flowing in a westerly direction went along the Rawanhrad , 
and escaping from its Western extremity near the foot 
of the great mountain, formed the first branch of the 
Setlej. Yesterday evening I mounted upon a very high 
bank, and thought that I perceived distinctly the w'iiole 
of the line of the shore, without seeing any outlet, with 
the exception of a space near the S. W. angle which a 
projecting rock concealed from my view. Determined 
not to leave this point in doubt, I took a fishing rod and 
gun, thinking that I should have time to amuse myself 
a little in one or other diversion and return by the even- 
ing. — At about ten I began my.march ; and, although 
very weak^from the frequent attacks of fever to which I 
2 h 2 
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had lately been subject, I felt confidence that I should 
accomplish the object without any material degree of 
fatigue. — As we were encamped about the middle of the 
' northern side, I walked along the shore towards the 
West. — The beach was formed of fragments of stones 
rounded, and thinned when of small size, by the con- 
tinual action of the waves : but in some places great 
masses of red and green granite, marble, and lime-stone, 
had fallen from the face of the rock, wdiich in many parts 
was 300 feet perpendicular. These stones, frequently 
washed by the surf, and glazed by the sun, afforded a very 
unsafe footing: however, at this time it required only care 
to prevent falling, which w ould have endangered a limb, 
as some of the spaces betwixt the stones w ere very deep. 
The steep bank was here and there cut by profound and 
precipitous watercourses, now dry; but occasionally 
serving to convey the snow-water from the high tables 
upon the head of the bank into the lake. The front of 
the bank at the height of from ten to thirty yards, had 
houses of loose stones and wood built in recesses upon 
ledges ; but, as there were no stairs to them, I thought 
them inaccessible to human beings, except by means of 
ladders, of which I saw none. They were inhabited, as 
I beheld smoke issue from many, and are I presume the 
secluded retreats of monastic recluses of both sexes. One 
of these nuns accosted me by the name of Guru Lama , 
and returning along w ith me, pointed to one of the rock 
habitations, which I concluded to belong to her, and 
appeared by her gestures to invite me to it. However I 
was so ungallant as to refuse the lady’s hospitality : for I 
cannot suppose that she had any other motive for her 
civility than to offer me refreshment, or to ask charity, 
the disposition to which, the view of the inconveniences 
she was subjected to, by such a lodging, might possibly 
excite. A weather-beaten face, half stripped of its na- 
tural covering by the joint action of a hot sun and cold 
wind, blistered lips, a long bushy beard, and mustachios, 
in a country where the former is carefully plucked out, 
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with a gait not of the firmest, had probably raised emo- 
tions of pity, and induced her to think I might stand in 
need of repose. Be it as it may, with the most cordial 
salutation and expression of thanks by dumb show, I 
took my leave, and went on with my survey. 

After an hours walk, the beach changed to a deep 
sand, in some places pure and in others mixed with 
pebbles. That on the water’s edge was bordered by a 
line of w'rack grass, mixed with the quills and feathers 
of the large grey wild goose, which in large flocks of old 
ones with young broods, hastened into the lake at my 
approach; and though I fired several times with buck 
shot, few took effect, from too great distance. These 
birds, from the numbers I saw, and the quantity 
of their dung, appear to frequent this lake in vast 
bodies*', breed in the surrounding rocks, and find an 
agreeable and safe asylum, when the swell of the rivers 
of Hindustan in the rains, and the inundation of the 
plains, conceal their usual food. Many aquatic eagles 
perched upon the crags of rock; and several kinds of 
gulls ^kimmed along the skirts of the water. An un- 
usually large body of great black gnats along the beach 
rendered walking troublesome, from their aiming to get 
into the nose, mouth, and eyes : but, when the w ind 
lulled, which it did for half an hour, they flew along 
the surface of the water, and became the prey of a kind 
of trout without scales, which rose at them with extra- 
ordinary voracity, and with which the water seemed to 
be literally alive. I hoped by rounding the N. W. 
corner to have had sport by throwing across the wind ; 
but it then suddenly chopped about, and a heavy surf beat 
upon the Western shore. As the bank approached this 
angle, it declined to gentle elevations, leading to inter* 


* From the known resort of the grey goose (the swan of Hindu 
poets) to this lake, the bird is called in poetic language Manamicas, 
or lie, whose abode is the Manasa lake. Am. Cosh. b. 2. c. y. v. 23. C. 
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rupted Table Land, and at its base was a* large bay, from 
the bottom of which rose a pyramidical red rock, con- 
nected with a line of ridge of high land to the higher flats 
to the North, and steep towards the South. Upon this 
was the house of a Lama and many Gelums , pitched in 
situations which produced a romantic effect, not a little 
heightened by streamers of various coloured cloth and 
hair, floating from high poles fixed from the corners and 
roofs of the houses. ’ Leaving this and diverting my steps 
to the South, I went along the base of granite rocks 
amongst such troublesome, rugged and slippery stones, 
as had interrupted my progress in the outset, till I 
reached a high, level, and firm bank, which separated 
the w ater of the lake from that which accumulated by 
the slope of the surrounding upland, directing the melted 
snow into it. At the end of this natural barrier, I saw 
a point of rock running into the lake, from the top of 
which I flattered myself, I should have a prospect that 
would command the whole of the shore to the S. W. 
corner, and put an end to a task which I notv found 
somewhat too much for the little strength I possessed. — 
But I was severely disappointed: for on mounting a 
steep hill, of which the point in question formed the 
front to the lake, another large mountain intervened to 
prevent my view r , with a deep valley between it, and that 
which I had too hastily concluded would finish my labour. 
When I had reached the summit of this, another equally 
high presented itself. My servants were much fatigued; 
for my own part, I was obliged frequently to lay down : 
and it was four o’clock when I reached a small religious 
pile, w hence I got a fair sight of the shore I was so anxious 
to see, with the exception of a very small portion that 
was intercepted by the projection of a high bluff angle 
starting into thfc lake: unable to proceed from the aching 
of n:\ limbs and intense thirst, which I could not gratify, 
I sent a trusty harktirah to explore the angle which 
was conc< nled from my sight. The sky, which had fre- 
quently bee. overcast and disturbed with violent gusts 
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of wind, now became clear, and sunshine illuminated 
the whole of the circumference of the lake, so as to en- 
able me distinctly to define every portion of its shore 
close to the edge of the water, and up to the foot of the 
mountains by which it is embayed, with the exception 
of the point to which I had directed the harkarah to 
proceed : there were numerous traces of watercourses 
leading into it, the most important of which was the 
Krishna sweeping down a ravine between two high 
mountains of the Himalaya range, and expanding like a 
sheet as it approached the verge of the lake ; but not a 
break, nor any other appearance indicated the escape 
of any river or even of any small stream from it. — 
Although this was clear enough to the naked eye, 1 em- 
ployed a telescope ; and this as well as the evidence of 
two servants w ho gave me an account of w hat they saw r , 
shewed that the Mdnsarmrar sends out no rivers to the 
South, North, or West. 

At half past four I began to return, and descended to 
the shore, which w^as a bed of round pebbles that had 
fallei] from the side of the mountains. Large masses of 
these stones, imbedded in a hard cement like old firm 
mortar, in some places obstructed the path, which appa- 
rently was more used by yaks, than trodden by the feet 
of man. I was in hopes that I should be able to reach 
the N.W. corner before the fall of night; and by as- 
cending the high Table Land, that formed the summit of 
the Northern bank, avoid the deep sand and dangerous 
stony beach which I had traversed in the morning. 
Walking upon a fiat surface, in some degree relieved the 
active aching and spasms of the thighs and legs, brought 
on by great exertion in climbing and descending, but did 
not take away the soreness of the muscles. However I 
laboured to the utmost extent of my pow er, but was much 
impeded in my progress by a strong wind i which poured 
into the lake with vast impetuosity from the West, and 
rendered breathing difficult. Since morning the wind 
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had shifted four times, and had only been a little still for 
half an hour. In spite of all my endeavours, I could not 
attain the granite rocks to the S. of the Lama's house, be- 
fore night came on ; and by another sudden change of the 
wind, the surf was thrown so high on the shore, as to 
efface all traces of the path, and leave scarcely room 
enough to pass between the face of the rock and the 
water. — In a small recess we lay dow n for a few minutes ; 
and as I had not seen the surface of the high land on the 
North, and the night was dark, 1 thought it, on the whole, 
more advisable to encounter the fatigue of wading through 
the deep sand, and the risk of injuring our legs and feet 
amongst the stones, than have the chance of falling over 
the precipice of the rock, or into any of the deep ravines 
by which its surface was broken. But there w as another in- 
convenience, that w as unforeseen and very annoying. The 
wind had put in motion the dry sand on the western ex- 
tremity of the northern shore, and this rose into our eyes 
and almost blinded us. — The servants who were with me, 
had eaten nothing since the day before ; I had only taken 
a cup of tea in the morning; and, though in health, they 
w r sre little less exhausted than myself. For my .part, 
from the violent pain in my limbs, and the singularly ac- 
celerated action of breathing, I w r as compelled to sit 
down every ten or fifteen minutes ; and was in one of 
these halts overtaken by my harkarah , who reported that 
he had gone nearly to the foot of the Himalaya moun- 
tains covered with snow, and had not seen the smallest 
trace of any river issuing from the lake. At half past 
eleven, benumbed with cold, and completely overcome 
vith fatigue, I reached my tent, where a cup of warm tea 
was a most welcome refreshment. 

August 7th. — Thermometer 49°. Found my eyes in- 
flamed ; and observed that those who were with me, had 
also suffered in the same organ . Sent for H a r b a l l a b h , 
and observed to him that the river which he had crossed 
on Sankhos sixteen years ago, did not, as he supposed, 
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proceed from Mansarowar , but from some part of the 
Himalaya to the west, and taking suddenly a western 
course, fell into Rawanhrad , and led him into error on 
this point. He was very positive on the subject ; said 
he could bring the evidence of all the inhabitants ©f the 
neighbourhood in support of the truth of his assertion, 
and that my harkarah had not gone as far as I ordered 
him to do. To settle this matter, the same harkarah , 
and Har Deo, the young pundit, were directed to pro- 
ceed as far as the south-west corner. At half past 
eleven at night, they returned much fatigued, and suf- 
fering from the cold. — They stated, that they had gone 
beyond the south-west corner, and within 500 paces of 
the Krishna river on the south side, without finding any 
appearance of a river issuing from the lake, or of any 
former bed of a river which had escaped from it. The 
distance of the Lama's house from our encampment 
was 35 % 1 paces; from the former place to the foot 
of the mountain, from the top of which I made my 
survey, 1 ‘2,500 paces: they went 5000 paces farther, 
making in the whole 21,621 paces, or about eighteen 
English , miles ; which, doubled by their return, made 
their day's journey thirty-six miles. According to their 
•calculation, my journey consisted of twenty-four miles: 
but adding the crossing of the hills, it may fairly be esti- 
mated at three more. The distance altogether is but 
trifling ; yet the circumstances of my weakness from pre- 
vious illness, the badness of the road, being benighted, 
&c., rendered its performance very distressing. — However, 
the fact of Mdnsarmcar giving rise to no large river, has 
been ascertained by it. The old pundit remained much 
dissatisfied w ith the decision^ and a Lataki traveller as- 
serted, that eight years ago the stream, which he men- 
tioned, actually existed ; and that it since that period 
dried up, and the bed has filled. Perhaps an earthquake 
may have been the agent in this effect. I 'believe the 
period assigned tallies with that which was so mischievous 
at Srinagar ; and it might have extended to this place. 
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Mansarwar or Mapang , of which we had no means 
of ascertaining by astronomical observation, the exact 
geographical situation, is bounded on the south by the 
great Himalaya, which pours its liquified snow into its 
basin ; on the East by a prolongation of the Cailds ridge ; 
and on the north and west by very high land under 
the form of mountain, table, ravine, and slope, all de- 
clining towards it. In form it appeared to me oblong ; 
the sides of the east, west, and south, nearly straight ; 
that of the north, and especially to the north-east, where 
there is a plain at the foot of elevated land, indented, and 
irregularly tending to the east. The angles were not 
sharp, or its figure would have approached nearer to a 
square than any other but it may be considered as an 
irregular oval. Its breadth from south to north, 1 esti- 
mate at about eleven miles ; its length about fifteen. 
The water, except where disturbed by the wind near the 
beach, where it is sandy, is clear and well tasted. No 
weeds are observable on its surface, but grass is thrown 
upon its banks from the bottom. —The middle and sides 
farthest from the spectator reflect green ; and, taken 
altogether, it has a noble appearance, whether in, an agi- 
tated or a quiet state. We had, however, but little oppor- 
tunity of seeing it unruffled ; for the changes of tempe- 
rature of the atmosphere are here extremely frequent and 
sudden, attended with great mutability in the wind. — 
Considering the heat of the sun in the middle of the day, 
the vast bodies of snow on the summits of the neigh- 
bouring mountains, which produce their influence when 
the sun begins to decline, and the breaches and gullevs 
through tire ranges of hills, it is not surprising that there 
should be an almost continual conflict between opposite 
currents of air, or that the shifts of temperature should 
be frequent and great. — At what season this large basin 
is most full, I could not learn ; but I apprehend this must 
be the driest season, as the greatest part of the water-’ 
courses which I saw were dry. But I found no ap- 
pearance of water-mark above four feet higher than the 
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present water line ; which would be wholly insufficient 
to produce any overflow of its banks. 

I saw a great number of skeletons of yaks between 
the low and high water-mark ; and, although the bones 
of the trunk and limbs were bare and bleached, the head 
was in almost every instance, and particularly its fore 
parts, covered with the skin, to which the hair adhered. 
I could get no account of the cause of the number of 
the carcases ; but think it probable, that in the severe 
season the space between the banks and the w ater is filled 
by drifts of snow, and that the yaks going towards the 
lake fall into them, and are suffocated. Adverting to the 
instinct and experience of this animal, this solution may be 
erroneous ; but I have none better to offer. — At first it 
occurred to me that they might have been sacrificed : 
however inquiry did not bear out this conjecture ; nor 
could I discover any ground for thinking that these crea- 
tures are subject to epidemical diseases, which might have 
compelled them to resort to the lake, either to quench 
their thirst, or to alleviate their sufferings by bathing. 
With regard to the preservation of the skin in the fore- 
part of the head, this would soon dry from the influence 
©f alternate heat and cold, there being little muscular 
substance between it and the bone to become soft and 
enter into putrefaction. 

August 8th. — Begin to return towards Hindustan . 
Thermometer 45°. — -Mr. H. cut his and my name on a 
stone, and left it in a secure place. At eleven A. M. 
march. At 9 1 00 paces pass tents of Tatars and Judris : 
cross a watercourse, at 10,200 paces, which was dry, 
when we went towards Mansarbioar, but is now two feet 
deep. At 12,126 paces encamp near seven or eight 
tents. The valley of Gangri is about twelve miles broad, 
and nearly twenty-four long. At the eastern* extremity 
is Mansarirwar : opposite is Rdwanhrad . — The latter 
lake has always been represented as surrounding some 
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large portions of rock, a little detached from the great 
Himachal : however, the view which 1 had of it, com- 
pletely destroys this idea. It consists of two legs, which 
are long, and not very broad ; one leg runs eastward to- 
wards Mamarbwar , is straight, and ends in a point ; the 
other goes to the south amongst the hills ; and their di- 
vergence, forms an angle almost directly opposite to the 
town of Gangri or D or chan. I think I saw a stream 
issue out of it at the w estern side of this angle, which pro- 
bably communicates with the many streams which form 
the Setlej : but this point I purposed to make out 
decidedly. 

August 9th. — Thermometer 42°. I suffered much 
from fever, and was unable to go to Rmvanhrad. About 
sun-set the wind became very high, and thick clouds, with 
loud peals of thunder, announced the approach of a 
storm. — This began with hail, turned to rain, and at 
midnight a fall of snow took place, which lasted till 
morning. 

August 10th. — At six in the morning, thermometer 32°. 
Our tents covered two inches thick with snow, which 
continues to fall. The streams on the plain much swol-* 
len, many parts covered with water that w ere quite dry yes- 
terday. The ground very poachy, all prospect of visiting 
Rdwankrad given up, and anxiety felt, lest a continuance 
of this weather should fill the passes of the Himachal 
with snow, and exclude us from Hindustan . Rdwanhvad 
receives many rivulets from the southern face of the 
Cailas ridge ; but a large body of water, it is probable, 
falls into it from the northern front of its snow-capped 
neighbour the Himachal range. — I much regret to leave 
unsettled the question of a branch of the Satudrd pro- 
ceeding from it ; but must bow to the necessity of the ease. 

On its banks vast numbers of wild geese are bred, and 
it is probably better stored with fish than Mdnsarbu'ar, 
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as one edge of its banks is fringed with grass of con- 
siderable height, and there is swampy land at the mouths 
of the streams, which empty themselves into its bosom. 
At a distance its water was of an indigo blue. The eastern 
leg appeared about five miles in length ; of that of the 
southern one I could form no opinion, as it was lost in 
the mountains. The name is derived from Rdwan , so 
much famed in the Rdmdyana , and the Sanscrit word 
hr ad , signifying lake. The principal streams which rise 
in the Cailas, and disembogue, are, 1st, the Siva Gangd ; 
2d, Gauri Gangd ; 3d, D arch an Gadrah ; 4th, Caty- 
ayani ; and there are many others without names. It 
is said to be four times as large as Mdnsarowar ; but of 
this I can give no opinion. We have been forced to re- 
main here all day. At nine the snow ceased to fall, and 
was followed by rain that continued till three. At twelve, 
thermometer at 62°. At sun-set rained again ; thermo- 
meter 43°. About midnight the rain ceased. 

August 11th. — Thermometer 42°. March at 9j, 
over a plain which is very poachy. Our yaks, though 
very strong, labour through the soft ground, into which 
they frequently sink up to their bellies ; but if left alone, 
would feed and wade along. English oxen would be 
much distressed and frightened in such quaggy soil. A 
hail storm induces us to halt at 9825 paces, near a small 
river, at three o’clock. Thermometer, Even. 49°. 
Cailds mountain is supposed to be the favourite residence 
of Maha'de'va, and is situated opposite to the great 
lake of Rdwanhrad, and little distant from that of Mdn- 
sarSwar. As its summit is always clothed with snow, it 
is but a cool seat : however this cold is said to be ne- 
cessary, on account of the poison which has heated his 
frame ever since he swallowed it at the period of the 
Sankh Avatar . 

August 1 2th. — Thermometer 40°. A party of people, 
having in charge a body of about seventy yaks loaded 
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with Awajow , in sacks, passed our encampment in the 
direction which we mean to take. March at 8f. At 
2400 paces, many wild asses, and some animals, which 
are thought more like mules than either horses or asses. 
At 6780 Gangri valley ends. The declivity goes to 
the left, and the water of this land falls into the Tlrtdpur'i 
river. At 7000, meet the old road. At 12,969, reach 
our ground opposite to our former encampment. 

August 13th. — Thermometer 37°. March at9 h 13'. 
At 3970 paces tall into the Misar road. At 4460 
descend to the bed of a rapid river, which we pass over a 
Sankho. Here we found many Gelum families of Tatar 
shepherds, who had been carrying to Aldnsarowar the 
ashes of their deceased relatives. At 33 15 paces descend 
to another river, in rapidity and volume of current similar 
to the former. As there was here a Sankho three feet 
in breadth, we thought it right to attempt to force our 
yaks over, loaded ; but they disliked going on account of 
the height of the planks from the water, and, the roaring 
of the river as it descended through the contracted chan- 
nel. One, which was closely pressed, preferred leaping 
into the water from a bank of stones seven feet high, and 
swam under the bridge to the opposite side loaded. A\ k 
14,886 paces reach Tirtdpuri. Wait in the veranda of 
the temple, where our wool is packed, until the arrival of 
our cattle with the baggage, which did not take place till 
near seven in the evening. Went into the temple to hear 
the Gelums repeat their vespers, the recital of which was 
accompanied with cymbals, and the beating of a deep- 
toned drum. The performance of the ceremony was 
preceded by the blowing of conchs from the top of the 
temple. We generally found the Gelums assisted by the 
Juaris or Dhdrmis. — One of these men said that the 
breach of chastity in a nun was compensated by a fineot 
fifty rupees, and that of a monk or Gelum by one of sixty* 

August 14th — Halt at Tirtdpuri, Thermometer 38°. 
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A report is current amongst the Juans and Dhurmis , 
that the Gorkhali governor of Srinagar has written that 
he understands two Europeans have gone by the Nlti , 
and two others by the DhArma pass, into the Undes. He 
desires information may be conveyed to him, as to who 
they are and with what intention they are going. 

Some Juaris , whom we here met, were concerned in 
the transaction respecting conveying shawl wool to 
Belebre fair for Mr. Gillman, which had excited the 
attention of the Latakhis , caused their complaint to the 
Garpan , and his severe edict against the clandestine sale 
of this article. One man told me, that he had been 
seized by Ahmed Khan the Latakhi , for having a 
small quantity in his possession, which he said he was 
about to make into panic his. — This day I was much 
indisposed with fever. 

August 15th. — Thermometer 44°. March at 9 h 30' : 
at 4700 paces come to an ascent of high Table Land. 
At 5836, a large river, supposed to issue from Riiwan- 
hrad , joins the Terat river, at S. 30 E. distant mile, 
the littl<? stream falls into it here likewise. The stream 
resulting from this junction now takes the name of the' 
Satudra. At 6325 arrive at some mud temples with 
many caves in the rocks, shewing the place to have been 
once a winter resort of the U'niyas, but now deserted. 
A violent storm of wind, thunder, lightning, hail, and 
rain, now sets in and lasts till nearly an hour. — Rains 
again at sun-set. Thermometer 59°. Find two JuArls 
encamped here on the road to Kien-lung : one of these 
traders reproached us with spoiling their market, by 
selling our goods at too low a rate. The JuArls have 
hitherto been the principal medium through which the 
U'?iiyas have received, since the conquest of the hills by 
Jthe GorkhAlis , the produce of Hindustan and European 
merchandise ; and they have sold their wares at so high 
a rate, as to have confined the demand to a few rich in- 
dividuals, such as the Garpan , Debas ) and Nerbas. 
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August l6th. — Thermometer 4.5°. March at 8 h 30'. 
River remaining close to the left. The low warm swampy 
land in the vales about Tirtdpuri gives a grass, which is 
cut and carried as hay for winter provision, for the horses 
of the Garpan , and the people of Kim lung , Dabd 
and Dumpu . The grain called Awa-jau raised in 
Tikla-kote is also given to them during the rigorous 
season, and said to be hearty food. As this grain grows 
in a rigorous climate, it is worth while to send some to 
Britain for the use of the inhabitants of the western isles. 

At 5280 paces, reach a steep rocky pass of a ^tone 
laminated, rolled and whirled as at Tirtdpuri , and appa- 
rently bound by the same agency. At 5600, broken 
ground presents appearances similar to those in which 
gold dust is found. At 5740, immense masses of broken 
rock of a brown colour, much veined with quartz, in the 
cavities of which is much rock crystal ; that, which is 
small, generally transparent and regular in form ; the 
large crystals ordinarily discoloured, full of flaws, and 
fractured or shivered. At 6737, water drips over an 
inclined plain of rock and tastes salt and nauseous. At 
7178, hot-water flows from the rock and covers 'the edges 
of its course with stony concretion of a yellowish colour. 
At 9465, reach a good sanlcho over the Setlej about fifteen 
paces long, and four feet broad. On the right bank a natural 
fountain throws hot water a foot above its level, the edges 
of which are covered with a compact, hard, white, tufa, 
at a distance looking like ice. Come to our ground at 
4 h 10': wait in a cave till our baggage arrives. Have 
this day come 9765 paces, and encamp in a hollow sur- 
rounded by rocks formed by hot-water, opposite to the 
town of Kien-lung , situated on spires of rock on the right 
bank of*the Setlej distant \ of a mile. The road of to- 
day has been of a very rugged description : and the yaks 
with the wool and baggage were obliged to make a ' 
circuitous'route over the tops of the hills, in order to 
prevent the loads being knocked off by the stones which 
projected from the sides of the path that we took. Yet, 
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notwithstanding, many of the loads fell, and at night it 
was discovered that the sirkar’s bundle was missing, along 
with a small packet of Cashmir saffron which I had 
bought fr<kn the Latdkhi agent. 

The whole of the country, from Tirtdpuri to Kien* 
lung or Chinglung , exhibits abundam proof of the pre- 
sence of minerals, and the rocks teem with springs of 
hot-water, impregnated with various mineral and saline 
substances, which we had neither leisure nor means to 
analyze : the springs of Tirtdpuri seem charged with 
calcareous matter alone, which in process of time becomes 
lime-stone, marble, and calcareous spar. Near Kieri- • 
lung , the hot-water contains calcareous matter mixed with 
salts. Still nearer to this town, it is charged with iron ; 
and opposite to Kitn-lung is a cavern into which drips 
water highly charged with sulphuric acid. This cavern 
is about twelve feet in breadth, at its mouth five feet high, 
and about fourteen feet in depth, from the entrance to 
the* back part. The floor consists of projections of 
calcareous matter mixed with sulphur, and cavities or 
pools of water about four feet deep, transparent, highly 
charged with sulphur. Hot sulphureous vapour issue* 
through numerous holes in the floor, and a person is 
thrown into perspiration almost immediately, without his 
breathing being incommoded, by the sulphur steam, pro- 
vided he stand upright : but he is seized with coughing 
and a sense of suffocation, if he crouch on the floor, as 
happened to a Hindu who sat down. This occurs likewise 
in the grotto del cani, and arises merely from the specific 
gravity of the sulphureous gas being greater thamthat of 
the atmospheric air, with which it does not mix with cele- 
rity. The sides of the cavern were formed by calcareous 
matter, and flour of sulphur, in some places straw colour, 
.in others of a deep brimstone hue. The proportion ,of 
brimstone to the other material is nearly two to one. The 
side is so soft, that it may be scooped off by the hand, and 
is a little moist. It is cubbed into powder with ease, and 
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then mixed with oil which unites with the sulphur, and 
the calcareous matter subsides. Coal has not yet been 
found by the natives ; and fuel is only afforded by the 
furze in small quantity. If fuel were plentiful, I appre- 
hend, that many hundreds of tons of sulphur might be 
obtained from this cavern and the immediately surround- 
ing calcareous rock ; which, even where white, is highly 
charged with sulphur. Immediately in front of the mouth 
of the cavern, and forming as it were its threshold, is a 
mound of calcareous stone, through chinks of which spring 
many jets of hot-water perfectly transparent, and of a 
smell and taste very similar to that of Harrowgate . 
The vast walls and masses of rock, which have been 
formed by the action of hot springs in this neighbourhood, 
shew aq, antiquity that baffles research and would afford 
food for sceptics. 

The town of Kien-lung , consisting of about a hundred 
small houses, built of unburnt bricks painted grey and red, 
is situated upon the summit of a cluster of -spires* or 
natural pillars of indurated clay in the face of high banks 
of the same material, which overtop it by at leasUa hun- 
dred feet ; whilst the town itself is at least 200 feet above 
the bed of the river, and in a retiring angle. This kind 
of situation seems particularly affected by the Unias for 
their winter retirements ; and the preference is founded 
upon judicious principles; for, from the conical shape 
of the pinnacles which form the foundation of the houses, 
the snow slips from them and falls into the valley below ; 
the height of the rocks behind guards them from the force 
of the ^inds which sweep over the summits of the hills, 
and the elevation of the town above the level of the plain 
prevents the inhabitants from feeling the blasts which 
frequently rush along the course’of the river with a 
violence which can scarcely be conceived. — At present, 
from this being the season most favourable for pasturage, 
the greatest part of the inhabitants have left the town 
and gone to a distance with their flocks and herds. 
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August 17th. — Thermometer 42°. Four men were 
dispatched - before day-break in search of the sirkar’s 
bundle, which they found, and returned by nine o’clock ; 
however, as the servants had begun to ccok their victuals, 
we could not march till l h 50'. The heat was very 
great. — At 500 paces a strong sulphureous smell issues 
from hot springs ; the rocks stained yellow with sulphur, 
which appears in considerable quantity mixed with earth, 
in interstices betwixt masses of rock. At 2875, the 
channel of the river, from being broad, suddenly reduced 
to 50 yards ; road along its edge stony. Reached our 
ground at seven P. M., 8383 paces. This has been one 
of the most rugged marches we have had in the U'ndh . 
As it grew dark, we fired carbines occasionally, to apprize 
out people behind of the direction we were encamped 
in ; and at half pa$t nine had the satisfaction to see 
them arrive without having met with any serious accident. 

August 18th. — Thermometer 37°. March at 8 b 55'. 
Some of the yak cows left the watercourse and went up 
the rock, the face of which became steeper as they ad- 
vanced, One of them, finding herself separated from 
the great mass of her companions, w ithout hesitation 
leaped from a height of about fourteen feet into the dry 
watercourse, apparently without being hurt by the shock ; 
and her example was follow ed by those which had taken 
the same path. 

At 6900 paces, commence descending to a river formed 
of two branches, the right coming from S. 5 W. the left 
S. 35 W. They run N. 30 E. At 7625 reach the point 
at which the streams just mentioned join, and, breaking 
through a high mountain, fall into the Setlej . The bank 
on this side is as it w'ere dissected ; the softer parts having 
been washed from the harder strata : the latter present 
a very irregular and extraordinary projecting surface. 
At 7700 , cross the river 1 1 feet deep ; at 8000 descend to 
thef Second river, the w ater of which is more clear, and it» 
2 i 2 
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banks afford more grass and furze for fuel. At 8050, 
cross and encamp at l h . P. M. Here we observed on 
the banks of the river many larva of a kind of locust, 
which breed§*on the stony plains of Tatary , marked on 
the body with a -yellow ring on a black ground, and having 
a large horn in the tail. Two species of locusts breed 
here : one with purple wings ; by clapping the horny 
cases strongly together, it makes a smart crack as it flies. 
The other is tw ice as large, the carcass and wings of a 
yellowy spotted with points a little darker. 

High wind from the Himachal , which lasted from 
three to night-fall. Thermometer at seven P. M. 56°. 

August 19th. — Slight frost. Thermometer 37°. March 
at 7 h . At 1300 paces, observe that the two rivers which 
we crossed yesterday join due east about 900 yards. At 
5000 commence ascending the gorge, and reach the sum- 
mit of height which shuts the valley. At 5240, arrive at 
a pile of stones and descend by a tolerably good road, on 
which were many small fragments of different coloured 
jasper and white agate ; to the right is the river formed 
by two streams, and now running parallel to our lme of 
march about 2| miles distant. At 15,700 commence 
descending; the town of Dumpum sight. This is built 
on a steep eminence forming part of a ridge stretching 
from the side of a mountain and sloping to a river, but 
rising at least 300 feet above the bed of the latter. Some 
ruined buildings on another eminence are separated from 
the town by a deep glen, in which runs a stream of de- 
licious water. The banks of this watercourse, cut into 
. steps or narrow beds, are now covered by the grain called 
Awa jau now in ear, and watered by cuts from the stream 
begun near its source. The relief afforded to the eye by 
dwelling upon this, after having been so long tired with 
te repetition of bare rocks and of plains most scantily 
sprinkled with verdure, is such as cannot be conceived 
except by those who chance to have been in such situa^ 
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tions. The inhabitants have also been equally industri- 
ous in turning to account a shelf of gently-sloping land 
at the foot of the ridge watered by the large river. The 
regularity and luxuriance of the crop shew; that the soil 
would be very grateful if the farmer would irrigate suffi- 
ciently. 

August 20th. — Halt at Diimpu. Thermometer 49°. 
The warmest clay we have had since our arrival on the 
Uncles. Amer Singii arrived at ten this morning. It 
appears that a da wk, or post carried by horses, regularly 
goes from Ghertope to Ouchvng (Lassa.J Each horse 
performs twenty kos a day ; and the journey takes up 
twenty-two days at this rate. So that, giving the kos as 
two miles, the distance may be estimated at 880 miles. 
The intermediate country is most thinly peopled. The 
shawl goats are from Latukh to Lassa , where it is said 
there are sheep with liner wool than here. The Ouchong 
merchants buy woollen cloth at Ghertope from the 
Latdkhi and Judri traders. 

This day has been hot, with the exception of about 
half an hour, during which we had a smart show er of 
hail. Thermometer at night 56°. " We were obliged to 
halt this day, on account of our cattle being much tired, 
not only from the continued marching that they have had, 
but from their having seldom been able to fill their bellies 
on account of the scarcity of grass in the course of our 
route. 

August 21st. — Thermometer 45°. Leave Dumpk at 
8 h 50'. At 380 paces cross a small river, the water from 
which is made use of for irrigating some steps of land 
sown with Awa-jau. At 6514 reach Table Land; a 
house of unburnt bricks about eighty yards to the left; 
to the S. four or five others, which constitute the village 
of Gengoul , formerly tolerably populous, but now nearly 
deserted. It bears S. 60 W. from our encampment at 
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6740, at which we arrived at two P. M. Tlje furze ad- 
joining the Awa-jau fields, with some springy land, 
formed a favourite resort to hares; and many Chakdrs* 
were heard in the neighbouring hills ; and taking our guns, 
Mr. H. and myself had good sport. Found a partridge 
very like that of England in plumage and size, but which 
had a strange grunting call. This bird ran astonishingly 
swift, and I could hot make it take wing. The Chakors 
breed in the hills, and afforded excellent diversion, al- 
though at the same time it was very laborious and not 
without danger. This day three of our loaded yaks fell 
over a steep bank from thirty to forty feet high , into a 
ravine ; and, although they had struggled # much to dis- 
entangle themselves, lay oil their backs unable to get 
up; on the ropes being cut, they rose apparently with 
veiy little injury. Thermometer at night 55°. 

August 22d. — Thermometer 37 \ March at 8 h 45'. 
At 1 1,900 paces arrive at a pile of stones with religious 
inscriptions carved upon them. Ddbd Jooks larger from 
hence than from the approach to it on the Niti road. 
We were welcomed by a crowd of half- naked, dirty, ragged 
children, in terms, of friendship, and they were made 
happy for the moment by a few scraps of broken biscuit 
and some raisins. We proceeded to our original encamp- 
ment in the town, having completed 1 2,375 paces at 4 h 
40' P. M. We thought it proper to inform the Waz'ir 
and Dlba of our arrival, and to inquire where it w ould 
be agreeable to them that we should pay them a visit; 
to this a reply was sent, that they should be glad to see 
ns the following morning. — About half-past eight in the 
evening, the old pundit came to say that the moon w as 
eclipsed, and we immediately heard the sound of trumpets 
and beating of drums and gongs from the temple of 
Na'ra'yan, and that erected on the site of theold palace 
of the Su'kjjWUns Ra'ja'. This I presume was in- 


* Pcrdix rufa. 


MA'FASARO'VARA IN U'NDE'S. 


487 


tended to drive away the dragon, which during the time 
of an eclipse, is supposed by the Chinese to attempt to 
devour the moon. This eclipse was a total one ; bat 
the obscurity was much less dense than I ever before 
observed it. Thermometer at night 55 °. 

August 23d. — Ijalt at Ddbd , or as pronounced, 
Dhdpa. Thermometer 40° at sun-rise. At nine, a 
messenger from the IVazir and Deba stated, that they 
were ready to receive us. In an apartment on the roof 
of the government house, we found the TV azir and Deba , 
along with the brother of the Garpan, and a person 
whom we took for a commander of cavalry, seated in an 
open verandah, in front of which we placed ourselves on 
a cushion. — The presents made this time were less costly 
than those on our first interview with the voung IVazir 
and Deba. After the usual complimentary inquiries, the 
Garpdns brother remarked, that our journey had taken 
up a considerable time, and that he feared, if our return 
to Hindustan were much longer delayed, it might be 
stopped altogether by a sudden fall of snow filling all the 
passes : a circumstance not unusual at this season of the 
year. ' In answer to his remark, it was observed, that we 
had been somewhat delayed by an illness which attacked 
me soon after I left Ghertope ; and that our cattle had 
been so reduced by continued marching and scanty supply 
of food, as to be incapable of proceeding as quickly as 
we wished. — That we were very solicitous to return to 
our homes, and should depart as soon as our cattle should 
be a little recruited, and the IVazir and Deba would 
assist us by hiring cattle to enable us to carry our w’oot 
to Nitl. This latter they promised to do without delay. 
I exchanged a knife with the IVazir for a curved horn 
snuff-box. After a sitting of two hours, during which a 
plate of raisins was placed before us, we took leave and 
made a visit to the Lama. The old man was apparently 
much pleased to see us and had tea prepared, of .which 
according to our Hindu character we could not partake. 
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Mr. H. brought as much orange doth as would make 
him a dress, but this he refused, saying the weight of the 
obligation would be too great, it being out of his power to 
make a suitable return for such civility. I found that a 
knife and pair of scissors would be acceptable to him, 
and I sent for them. He was most highly gratified by 
this token of regard, and gave us some slips of gauze sent 
to him by the Deba Lama , along with some red comfits 
made of flour, water, and some red colouring matter ; 
they were insipid, but having been made by the holy 
hands of the head of the church of this country, were 
said to possess extraordinary virtues, provided they were 
eaten before any other thing in the morning. These 
properties lay in a very small space; for the comfits 
were no bigger than partridge shot. Being desirous of 
bringing a specimen of the U'nia writing, some of which 
had appeared to me very neat, I requested, that he would 
give me a written paper, as also one that had been 
printed. In compliance with my desire he gave me three 
slips of blue paper, on which some prayers were written 
in letters of gold by a Gelum lately dead ; and with his 
own hand he struck off from a wooden block another 
prayer on a piece of coarse Lltbarua paper. In the 
latter, having placed a few grains of Awa-jau , he blessed 
it, and wrapping it round with an orange-coloured silk 
thread drawn out of an open stuff with loose ends ap- 
parently for this purpose, he recommended us to hang it 
in a particular direction, and we should find it in some 
respects useful to us. He caused some tea-leaves in a 
mass to be brought to us, along with a small piece of 
soda, which is in this country always employed to extract 
more of the colouring matter and flavour of the tea than 
would be done by the water alone which is here hard. 
A cheese made of meal and milk slightly daubed over 
with coarse sugar, and having a few raisins stuck in it, 
with a cake ot a sweetmeat made of sugar and butter, 
and a large plate, of raisins, formed his present. The 
cheese had a very strong smell, and as well as the tea 
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and sweetmeat was given to our servants. The old man 
finding, that we ftould not take back the cloth, requested 
that it might be given him the following day in the pre- 
sence of the Gelums. The more we have seen of this 
priest the more we are pleased with the simplicity of his 
manners and the liberality of his sentiments, as far as the 
stupidity of our interpreter would give us to understand 
his conversation. 

In the evening we were desired again to visit th cTFazlr 
and Deba, They were engaged in writing to the Garpan ; 
and we requested, that a letter, in general terms, inform- 
ing him of our safe arrival, and expressing our thanks 
for his attentions, might be transmitted to him in our 
name; which was done. It was promised, that on the 
following morning some cattle should be brought, that we 
might select two for our own riding, at the rate of fifteen 
rupees nominal per head, and that others would be fur- 
nished to carry our wool and baggage. Two trays, con- 
taining rice with a lump of butter, secured in a piece of 
the skin of a yak with the hair on, were put before us as 
a present, along w ith a plate of raisins ; and a written 
order; signed by the Waztr and Deba, for five goats, was 
directed to be given to the steward, who would on re- 
ceiving it immediately forward the animals. Thermo- 
meter 55° in the evening. At night the Wazir sent an 
agate snuff-box, in exchange for that of horn. After I 
had the latter in my possession, I observed a small ring 
of gold, by means of which the bottom was capable of 
being taken out in order that the snuff may be put in, 
the mouth being too small for this purpose. I could not 
help thinking, that the JVazir had overlooked this cir- 
cumstance in the first instance, and now recollecting it, 
thought he had made a bad bargain. Under this impres- 
sion, and resolving to defeat his avarice in this matter, I 
pretended to misunderstand his message, and returned 
another knife with a small silver-capped glass salt muffi- 
neer that had been admired in the morning by him, Tl^ 
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agate box was in the shape of an urn flattened at the sides, 
and surmounted at each shoulder by the mask of a- satyr. 
This appears to me an antique of Grecian workmanship ; 
or, if it should be of Tatar fabric, the hollowing does 
credit to their ingenuity. The JVazir seemed pleased 
with his new bargain. 

August 24th. — Thermometer 39°- This morning we 
went to the lodging of a Latdkhi-Cashmirian merchant, 
who shewed us Russian leather and French woollen 
cloth. The Latakhi said, that the Russians had latterly 
imported much merchandise into this part of Tatary 
through Yarkand, which is forty days’ journey from 
Latakh and fifteen from Bokhara . 

At night the Wazlr and the rest of his council sent for 
the old pandit, and the brother of the Garpan said, that 
they were anxious for our departure, lest some accident 
might occur to us, which would be a source of great un- 
easiness to them. That we had now passed through 
their country once; and as we were Firing his, we could 
not be allowed to come a second time. The pandit said, 
that they well knew' he was conscious that they had it 
not in their power to prevent our visiting the country 
whenever we pleased. That whether we should do so 
or not depended upon the orders of our superiors ; but, 
if we should, our dealings would always be governed by 
the same integrity which they had already witnessed, 
and which they could not but approve. He then de< 
parted. This day a well looking Juari in a clean dress, 
of the name of Deb or Deb a Singh, came to pay his 
respects to us; he was son to a man of consequence of 
the name of Dhamu, who had ordered him to come 
over, and, whether we were Mahants or not, to offer his 
services in whatever we thought he might be useful. If 
he thought us not Mahants , he was directed to say that • 
2000 men were ready to take arms for the cause of the 
JM jd whenever a rallying point was furnished. He said, 
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that, as our journey had been long, and we had, he un- 
derstood, been made to incur unnecessary expense, he 
should be happy to furnish a draft on Srinagar for a 
thousand rupees, if it would afford us any accommoda- 
tion, and would take the amount at Haridwar, either in 
goods or money, as might be most agreeable to us. We 
thanked him for the offer ; which we declined, but em- 
ployed him in some little offices in which he was service- 
able. I sold the whole of the coral beads I had provided, 
for ninety rupees, to Amr Singh, who passed them over 
to De'b Singh for fifty shawl-wool goats and twenty 
sheep, to be delivered to him at Niti , and to be brought 
down to Chilkia by Harkh De b. This, though much 
under their value, was the best return I could form, as, 
in the event of accident to our first batch of goats, the 
second might fill their place ; and this precaution was the 
more necessary, as all the persons we met with, said, that 
by far the greater part of these animals, if taken through 
the hills before the cold weather should have set in, would 
die on the march. 

August 25th. — Thermometer 4 1°. The Wazir and 
Deba sent word, that the yaks would be ready to take. 
*>ur loads this morning ; we returned an answer, that we 
should not be able to march until the following morning : 
and that this would depend upon their performing their 
contract. A messenger returned w ith twelve rupees from 
the Wazir and Diba , instead of a like number of goats 
which they had undertaken to supply, but now said they 
could not furnish ; and this was soon followed by those 
persons who said that the people from Ghertopc were ex- 
tremely anxious to return, and expected we w f ould setoff 
this morning, as they could not depart until we had 
began our march. We repeated our arguments and 
ordered our cattle out of the town to graze. An order 
\vas given by the Wazir , &c. to shut the gates, and we 
sent two resolute men to open it, and to turn out the yaks. 
This they effected without resistance. — We then remon- 
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strated in very strong' terms with the Wazii; and Diba 
on the impropriety, and meanness of their conduct ; after 
a little conversation they both appeared ashamed, and 
said they did not act from themselves, but under the 
authority of the G her tope messengers by order from the 
Garpan . Immediately after the iVazir and Deba re- 
turned, these people learnt our intention, and without 
waiting for our visit, saddled their horses and went off 
The IVazir and Deba , sent word privately, that, if we 
would take saffron, they would in the evening take some 
of our cloth. The Latakhi saffron is received by the 
LatdkhU from the Cashmirian traders, in payment for 
the shawl w t oo1 furnished by the latter ; and again given 
to the Unias in payment for the wool taken from them. 
It appears to me pure, but dear ; however, the highness 
of price is, in some measure, owing to the form of the 
transaction being by barter. According to our promise 
we went to the government house, where we were re- 
ceived with a cordiality calculated to efface the impres- 
sion of the late transactions, and which our- conduct on 
the occasion shewed had produced that ctfeet. The 
Wazir and Deba said, that really there was much dan- 
ger of our entering Hindustan being prevented altoge- 
ther, if our departure were delayed; that if they followed* 
their ow r n inclination, they could wish us to stay longer ; 
but the season was advanced, and it would much grieve 
both the Garpan and themselves if any accident w ere to 
occur to us. 

August 26th. — Thermometer 37'. We commenced 
our march from Duba at ten A. M., following the direc- 
tion by which we arrived at first, in which line wc con- 
tinued, and crossing the Tilt 'd reached the junction of the 
two streams before mentioned at twelve, having come only 
about three miles. Here the measurement commenced as. 
we took a new road. At 2 h 30' took up our ground for en-' 
campment. Our baggage did not reach us till eight at 
night, in consequence of many of the loads falling off, 
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iroin the ruggedoess of part of the road, and from our 
people having kept in the direction of the former line in- 
stead of following us exactly. The road we have now 
taken is in the straight line for Niti , the other was cir- 
cuitous, hut better. Deb Singh came in the evening, 
and promised to send us three fat sheep for our consump- 
tion on the road. When the sun set it became very 
cold ; before sun-set thermometer 48°. 

Augusts th. — Asour cattle had been much reduced by 
their long journey from G her tope to Mansarowar and 
back to Deba> they had performed their work of yester- 
day but weakly, and it was therefore judged advisable 
to halt, (hat they might have a chance of tilling their 
bellies, although the pasturage was even here but scanty. 
Deb Singh was very anxious to receive a certificate of 
his endeavours to be useful, and a recommendation that 
he should be permitted to enter the Company's provinces 
paying only the usual duties. The papers required by 
De b Singh were given to him, and he took his leave 
highly satisfied in appearance. Much ice in the river this 
morning. 

August 28th. — Hard frost. In some places the ice 
was 2^ inches thick. Thermometer 28°. Marched at 
9. At 7300 paces reach our ground, and encamp at 12 h 
30'. Thermometer in the open air 67°. Found many 
ammonites in iron-stone, generally broken. Much iron 
in the mountains, which have scarcely any vegetable upon 
them, and are rapidly frittering into fragments. We are 
now about one third of the Ghuti which separates Hin- 
dustan from Tatary . Mountains are less high and bold 
than those farther on in Butdn . Two yaks have been 
left behind from fatigue, although the march has not been 
long, yet part$ have been very distressing. The rivulet 
or rather river (for when it fills its channel it jvell deserves 
this name,) is called Chang-lu . It is formed by three 
or four branches, whiph issue from the heights bel3t^ 
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the Niti Ghatl y and it disembogues itself into the 
Setlej. 

August 29th. — Thermometer 29°. Hard frost ; and 
very cold to our feelings. Leave our ground at ten 
A. M. At 3745 paces reach the bed pf the river near 
which we halted on the first day, after crossing the Ghatl , 
in our road to Ddbd. The name of this is Jandu . It 
rises N 85 W., and runs N. 80 E. to the Setlej. The 
banks are formed by stupendously lofty mountains. At 
6125 reach the Ghdti, which separates Biitan from the 
UndiSy and which has upon it a large pile of stones, the 
offering of travellers, surmounted by rags in token of the 
victory they achieved in reaching so great a height. 
The Gh&ti is about half a mile broad, almost without any 
vegetable* The wind from the Butan mountains covered 
with snow is most piercingly cold. We turned out of the 
road, to the left hand, and, in order to save a little distance, 
scaled an ascent which cost us double in time. One of 
the yaks, which had fallen from a precipice a few days 
before, and received such a shock as rendered him unfit 
for carrying a load, after he had ascended a few steps, 
suddenly returned, and ran downwards towards the river 
as rapidly as the badness of the road would admit, and 
faster than any one who has never seen these animals 
travel over crags would suppose possible. T had got 
upon a » Tabu (or mule between a yak and a cow), and 
was bringing up the rear. The animal charged me, and 
endeavoured to overthrow my steed, who however stood 
firm. Luckily he took my thigh between his horns, and 
did not hurt me materially. When he found room, he 
did not repeat the attack, but continued his course towards 
the river, upon the bank of which he stood still. I leaped 
off the Jabiiy had him secured, and passed a cord through 
a hole in his nose. Though one of the most tractable 
animals I had ever seen, before the fall, he now was 
become wholly the reverse : I saw, that some derange- 
ment of the brain had taken place, and w r as obliged to 
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abandon him. Another yak, the best of my herd, actually 
separated the hoofs from the toes of the hind feet in 
exertions to climb the stones ; and after bleeding very 
largely and prosecuting his journey in great pain, when a 
stop was made to allow of the others taking breath, he 
also refused to proceed. The U'nias , who had brought 
the wool on hire, on the Wazir and Diba's cattle, 
sat down every five or six steps on stones, and smoked 
and spun yarn till the animals were disposed to proceed. 
This was a terrible day. The descent was very slippery 
as well as steep, and required great precaution. The 
ascent of the Gdhti measured 2110 paces, the descent 
1750. At 9835 reach a good grassy plain on the left 
bank of the rivulet, which runs from the Ghati to the 
south, in order to fall into the Dauli and encamp at 5 h 
50'. The goats reaching the bottom of the Ghati first, 
instead of taking the right road, by the carelessness of the 
people in charge, went up a crag about 500 feet above the 
level of the road, and very leisurely placed themselves on 
the very edge of the precipice ; a mountaineer, native of 
Kamduji followed them, and by throwing stones and 
calling, ,at length succeeded in dislodging them from the 
dangerous post they had taken . The latter rank, in coming 
•down, deranged loose stones which tumbled down an 
abrupt slope, by which they descended with a force that 
threatened to overthrow those which were nearest the 
bottom; and it really was entertaining to see with what 
address, whilst at a run, they avoided the blows of 
the rolling stones without turning their heads in the 
direction of their descent. In this march we met with 
much wild Ghana *, not yet ripe. This might be an 
acquisition to the mountains of Scotland and Walts . 
Thermometer at night 39°, wind high. 

August 30th. — Snow falling on the adjacent moun- 
tains, and in less quantity on our tents ; thermometer 37 °. 


* Cicer arietinum ? 
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Had we not crossed the Ghdti yesterday, we should 
have found it difficult to-dav. As the pasturage here 
was good, and it is a long time since our cattle have 
fairly filled their bellies, we halted this day. In the 
course of the morning the U'mas in charge of the Wazirs 
sheep came up, and stated that they could not bring up 
our cattle : that at the foot of the dry watercourse being 
unwilling to move, and the other very lame. Thermo- 
meter at night 4 1\ 

August 31st. — Thermometer 41°. Water frozen 
during the night. Frost greatest just before sun-rise. 
March at eight A. M. At 1280 paces arrive at the bed 
of the Dauli river. The stream is now much broader 
and deeper than when we crossed before. The rivulet, 
near which we encamped last night, falls into the Dauli 
here, which is about two feet deep and very rapid. The 
descent was very rugged, and winding amidst large blocks 
of stone : much of the Ghana on both the banks of the 
river; the grains smaller than that cultivated ; but the 
plant throws out many pods, much foliage, and appears 
hardy. — At 3700 paces reach the ground on wlpch we 
encamped in going; and, finding our cattle much fatigued 
from the badness of' the road, abandon our intention of 
endeavouring to reach Gbtaug . When we went to the 
U’ndes , the mountains, by which we are now surrounded, 
were almost entirely bare ; they are now covered with 
verdure; and many of the plants going to seed. The 
white, yellow^, *and red flowering strawberry have bore 
abundance of flowers, but only a cone of sued without 
any pulp. Whether in a more kindly soil, they would 
produce fruit may be worth trying. 

September 1st. — Thermometer 36 \ March at eight 
by the same route we came. Descend the steep Ghdti 
to the bed of*the Dauli One of the yaks could not be 
driven round the projection of rock which led to it, but 
resolutely charged back again in spite of sticks and stones. 
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The Unias went by a lower road along the steep face of 
the rock. The stream of the Dauli was very rapid and 
reached half way up the yak’s shoulder. After having 
gone about a hundred yards, perpendicular rocks, dipping 
into the river, compelled them to cross again to the right 
bank, and a third crossing took place immediately above 
the Sanga , which was so bad that our men were afraid 
of going along it even with very light loads. Their ap- 
prehensions were reasonable enough, for the Sanga was 
made only of two loose sticks of fir, with large loose 
stones sloped nearly in the angle of 4 5\ At 6100 paces, 
the Dault meets the stream which comes from behind 
the Nar-N&rayan Par bat near Bhadrinafh . This 
river is larger than the Dault . Of the two arches of 
snow, which lay over the river as we passed before, one 
had dissolved, and nothing remained but the abutments ; 
the other was entire and still of great thickness. The 
road was almost as bad as possible. Indeed it is scarcely 
in the power of imagination to suppose, that such a sur- 
face could be trodden by men and cattle, without their 
being precipitated into the Dauli 9 which rolled a tre- 
mendous current at the foot of the slope, over which the 
path rtin (if that could be with any propriety called such 
a name, when effaced in many places by recent slips, and 
in others by blocks of stones, for nearly a quarter of a 
mile together.) This was a march of disaster. The 
yaks, in inclining their bodies towards the mountain to 
prevent their slipping into the river, struck their loads 
against portions of rock, and tore the packages. At 
every hundred yards, there was a cry of something being 
wrong. The people anxious to get over the dangers and 
difficulties of the march, in opposition to what I could 
say, persisted in driving the cattle too fast. The day 
was very hot ; and the yaks, oppressed by the heat, the 
weight of their burthens, and the incessant calling and 
flinging of stones, found no more effectual way of escaping 
from these annoyances, than by running down the almost 
perpendicular face of the rock and dashing into the cold 
2 k 
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stream. Sometimes by the slipping of the soil they fell 
into the water with some violence, and after cooling 
themselves, to my great mortification, generally lost their 
loads in climbing over stones to regain the road. At 
3, reached our ground ; and in the evening, I had the 
mortification to learn, that two yaks in the last detach- 
ment could not be brought forward. One had slipped 
into a niche in the bank of the river and could not get 
up ; and the other had become so very lame, as to be 
unable to pass over the sharp edged blocks of stone 
which lay in the road. At night thermometer 56 \ 

September 2d. — Halt at Gbtang . Thermometer 56\ 
At night, 54°. 

September 3d. — Thermometer 44°. March at 10, 
A. M. The sight of trees is extremely pleasing after 
our being so long absent from them. The rhubarb had 
now run to seed. I cut up many roots, but found 
the whole more or less spongy and rotten, from the 
holes I have seen in the Turkey rhubarb, and its ir- 
regular knobby form I apprehend that this is its usual 
habit. Gentian is met with in great abundance, is called 
here Catci, and given in infusion to goats and sheep ; 
most especially, when, in travelling towards Hindustan , 
they are supposed to be distressed by heat. The woods 
here are composed of birch, the great Rhododendron 
willow f, and mountain-ash with brown berries. The 
road was extremely bad ; and the trouble we had from 
the fallio*g off of the loads, and from our yak cows and 
calves straying up the mountains, and down the sides of 
stupendous precipices, where it was scarcely possible for 
them to fix one claw, is not to be conceived. It was 
nearly night when I reached Nlti, notwithstanding A mb 
Singh brought several yaks to assist us. The lame yak 
was brought„to Gotdng, and there left to recruit in the 


* Rhododendron puniceum. Rox. 
t Salix tetrasperma. Rox. 
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abundant pasture of that place ; that, which had fallen 
into a nook of rock near the river, could not be found. 
The upper , part of Butdn is now suffering much from 
scarcity of grain, in consequence of the Juaris and 
Dharmls plundering the Gangaris , or people living on 
the banks of the Ganges within the hills, who were in 
the habit of bringing up the grain they raised, and that 
which they procured from below. 

September 4th. — Thermometer 54° in the morning ; 
80° at noon. In the afternoon there was a fall of rain, 
accompanied by thunder. At night thermometer 54°. 
The gooseberry-bushes, which were in flower when we 
were here before, are now full of fruit, of which only a 
few are ripe. They are, as I conjectured, of the bur- 
gundy kind, but small ; and the pulp is much smaller 
than that of England in proportion to the bulk of the 
seed; but this may be remedied by cultivation. Of 
currants I found two varieties, one orange-coloured with 
small fruit in small clusters, the other of a dark purple 
or rather nearly black in large bunches from a tree, with 
bark like that of the black currant in England , but with 
the flavour of the red one, only more acid. This morning 
we sent to announce to the Seyanas that we had ar- 
rived, were anxious to depart, and were in want of pro- 
visions. In the evening Arjun and Gu'jar came, and 
said that the terms of carrying the baggage should be 
adjusted to-morrow. 

September 5th. — Thermometer 48°. At night 62°. 

September 6th. — Morning cloudy with small rain ; 
thermometer 52°. At night 54°. 

September 7th. — A party of Gorkhall Sipahis , con- 
sisting of a havildar and four privates, arrived to-day 
for money due from the Nltlas to their company under 
the command of Bhacti Thapa'. Tt* bavildar 
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brought a letter from Bhawa'nI Singh, ordering the 
Nlti people to render every assistance in their power to 
us ; and that, if they should not do so he would levy a 
heavy fine upon them. The havildar came to pay his 
respects to us, and said, that he had received directions to 
pay every attention to us in his power, and that he should 
immediately procure carriers. We gave him five rupees 
in Timashas , as an earnest of what he might expect if 
he exerted himself. He promised, that we should start 
to-morrow. In about an hour he returned with three 
other Sipcihis , and twenty rupees were tendered to him 
as subsistence money to the carriers. He refused this 
at first, saying that our effects were to be conveyed free 
of expense to Jishl Math. This we declined, saying it 
was improper for people coming on objects of Dharm 
(piety), to have baggage carried without hire ; and he took 
the money. 

September 8th.— At 12 h 30' we began our march. At 
3200 paces reach Gamsdli , whence the people took up 
our loads immediately. At 3315 cross the Sankha of 
the rivulet from the right, now much swollen. At 
4 1 82 reach Bampa. Here the loads were again carried 
on towards PharHa ; and at 4886 paces encamp to 
the north of our former ground near the village, at 4 h 
55'. Wind high and some rain. The crops of Phdphar , 
buck wheat, are very good. These with the Awa-jou- 
are nearly ripe. Barberries are affording a second crop. 
The Shikari , who received from us two rupees on the 
banks of the Chang-lii for killing a Baral, was engaged 
at Gamsali watching the crops, and said he was de^ 
barred using his gun by the Seyhnas until the crops were 
gqt in, as snow would certainly follow the explosion. 
We respected their prejudices, and did not go out, al- 
though the black partridge tempted us to do So, in pur- 
suit of them* by their frequent calls. 

Septemkr yth. — Thermometer 50°. Marched at 11 . 
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The villagers of Pharkiah made much hesitation in 
taking up our loads, notwithstanding the Gorkhali ha- 
vildar threatened them with a fine, and offered a de- 
duction of two rupees from their payment of revenue. 
At length they agreed, and a party set off. At 4900 
paces cross the Sankha over the Dauli, at the place where 
a wall is built with a door in it for the purpose of pre- 
venting the goats and sheep laden with salt and wool, 
coming from the U'ndes or northermost part of Butdn> 
springing into the river. Whilst taking a little rest upon 
a stone, I heard the call of Chakbrs on some rocks of 
great height, to which I gained access by a steep, long, 
and difficult route. Whilst clambering up, I had Very 
nearly placed my hands upon a brown snake which had 
got half its body into a hole, before I was able to strike 
it. I succeeded in getting three Chakbrs , one of which 
was of great size, and had large double spurs, one above 
the other on each leg. At 4 h 35' reached Maldrt , 
having come 5740 paces. The crops of Millet, Phbphar , 
and Awa-jou look well. The bed of ice, which filled the 
bed of the Malar i river, has disappeared, but the tops of 
the high mountains to the east are covered with snow. 

September 10th. — Thermometer 54°. Rained till 11. 
Halted on account of our loads not having come up yes- 
terday. As far as Ldtd southwards, the country, is 
called Bufhant, but it is understood that the Reqgnl 
river separates that country from Hindustan . The 
Butias pay a small sum of money annually to the Unias, 
or its value in kind ; and the quota of Malari is six 
rupees, which is commonly in barley. The inhabitants 
of the whole tract between Ldtd and* Ntii complain 
much of the extortions of the Gorhiahs . The poorest 
man is compelled to pay a poll tax of four kacha rupees. 
This has caused many villages to be deserted ; and the 
population is now much diminished. /This evening 
whilst looking at our goats, a Mulari man came tP us 
and entered into conversation. We asked how it hap- 
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pened that one portion of the village was in ruins, and 
that so many of the houses were in such a state of decay? 
The former inhabitants, he said, were dead ; and when 
inquiry was made, if there had been any sudden and 
violent sickness, he answered, that, of the particular 
quarter to which we pointed, the tenants had been 
plundered of their goats by the Juaris ; that, unable 
without these animals to carry on their usual traffic of 
grain and salt with the Unias , they were deprived of the 
means of paying their rent to the Gorktahs , who took 
the remainder of their cattle, their cooking utensils, the 
rings out of the noses of their wives and daughters, and 
seized their children as slaves. Many persons were ac- 
tually starved to death, and others fled. Including the 
regular rent, he said, the inhabitants of Malari had an 
annual sum of 1000 rupees forced from it, although the 
first only amounts to 250. “ In the time of our Rajas," 
said the man, “ these yards, now empty, were filled with 
goats ; each old inhabitant had one house to place his 
son in when married, and another for his daughter, who 
had a portion in cattle. We were then, if not wealthy, 
at least at our ease, and occupied and happy. At pre- 
sent we are poor and wretched. If we had masters 
like you once again, these pens might contain the same 
number of cattle as formerly ; but at present, if a man 
by his industry raises a small stock of goats, a Juan or a 
JOharmi plunderer attacks him and carries them off, 
and we can get no redress from our present masters, nor 
are we strong enough to resist or make reprisals.” Inde- 
pendently of the direct .plunder they obtain without any 
Other caution tjian putting a number of men under arms, 
the Juaris are interested in destroying the trade of the 
Niti Ghdti, in order that they may have a larger pro- 
portion of the profitable traffic with the V ndes. At 
night, the thermometer was 58°, 

September 11. — Thermometer 51°. March at seven 
by the route we came. At 3575 paces cross a sankha 



ma'nasaro'vara in unde's. 


50$ 


over the Dauli to the right bank. The descent from 
hence is very rapid, and the stream is much broken by 
vast fragments of rock and heaps of timber which have 
been much accumulated since our passing upwards. In 
one place the river has worked its way under a kind of 
arch formed of these materials. At 6240 paces. reach 
the village of Jhelim , now in mins with the exception of 
tw o or three houses. A villager said that some time ago 
Df/b Singh, our Judri acquaintance, swept the coun* 
try during the space of two months, and carried off two 
thousand head of goats, sheep and neat cattle, without 
receiving any molestation from the Gorkiahs , or being 
compelled to make restitution or any kind of reparation. 

• 

September 12. — Halt at Jhelim , as our loads did not 
come last night. 

September 1 3th. — Thermometer 52°. March at seven 
and half, A. M. ; no tidings of the loads. The village of 
Jhelim is situate on the face of a hill considerably higher 
than the road from Lata to Maldri ; descending there- 
fore, we fell into the old route. On the road we were 
met by a messenger from Bhawa nI Singii Ne'gi, with 
a letter from him, and another from Jagrup, jamadar 
of the party now at Baragaon and Jos hi Math. The 
former stated, that the Gorkiahs had distressed him 
much on account of having assisted in forwarding our 
baggage ; that his life would have been forfeited had we 
not returned by this road ; but that now he was perfectly 
at ease, and disposed to do every thing in his power to 
6crve us. Jagrup said, that he would take cave that 
we should have every facility that he could afford us in 
our return: Biiawa'nI Singh stated, that we might 
take the Pain Khandi , or Biiddn road, as might be most 
agreeable. At 5645 paces cross the Dauli over a very 
bad Sankho to the left bank . Here the road, which is very 
bad, ascends rapidly ; in many places, fittle more than 
a foot broad ; and the projections from above oblige the 
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passenger to creep under them almost immediately over 
the bed of the river, which is about 500 yards below. 
At 7025 paces reach the summit from whence the de- 
scent is very difficult and steep : indeed were a person 
from below to see travellers above, he could not fail of 
feeling much anxiety for their situation. At 7650 paces 
reach our .former ground and encamp. A Sankko had 
been washed away, and the loss of a long tree, not worth 
three rupees in this country, endangers the loss of life to 
every one who attempts this most dangerous route, of 
which no conception can be formed by description. Let 
it suffice to say, that the very goats resisted attempting 
some parts of it for a considerable time ; and that we 
were in more than one place reduced to the necessity of 
creeping on our hands and knees : yet every one arrived 
without accident, and the Jabu climbed and descended 
in a manner that created admiration ; but in one spot it 
was thought advisable that he should attempt an almost 
perpendicular face of rock, rather than be obliged to come 
down by another so steep that it was a task- of great 
danger for man. By a long detour he reached us over a 
tract known to our guides only, but the man who had the 
care of him declared, that this care was superfluous, for 
that he could come down a surface as steep ws was prac- 
ticable for man. He had been brought to the side of the 
river, under an idea that he might have crossed ; and 
from the height of the bank where I stood, I thought the 
attempt attended with little danger; insomuch, that 
the best swimmer in the party having declined the task, 
I had resolved upon trying. However, on reaching the 
bed of the river and passing one stream, I was deterred 
from the experiment, in consequence of the force and 
velocity of the current, the extreme coldness of the water, 
and the danger of being dashed against the stones or 
stumps of trees. 

Although money had been given to the SeyAnas of 
Jhelim for the hire 6i the carriers, they had kept the 
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money, and not furnished a particle of food to the un- 
fortunate people who had to bear the burden and heat of 
the day. The oppression exercised by the government 
renders natives equally oppressive in proportion to their 
power. Thermometer at night 62°. 

September 14th. — Thermometer 58°. March at 9 h 
25' along the left bank of the Dauli ; one of my finest 
goats, heavy with young, and the boldest in the whole 
herd, fell into the stream and was hurried away by the 
current. The bridge was about twelve inches broad and 
formed by a fir-tree, a little flattened on its upper sur- 
face, and a round sapling on each side. Whilst the 
goats crowded at the foot of the Sank ho, two went on 
boldly, but when they had reached within a few feet of 
the opposite side, the pressure of the feet of the goats 
had pushed forwards one of the side spars, and unluckily 
that on which a goat was ; one end fell down, and the 
other tilting up, threw the poor animal into the stream. 
This spot has brought me much disaster ; for it was on 
its bank, within twenty yards of the Sank ho, that the 
pandit’s .slave dashed my watch from my girdle upon the 
stones. However this accident did not affect me, al- 
though seriously inconvenient, one-tenth so much as the 
loss of one poor goat that cost only a rupee : but this 
latter had been attained with more difficulty than the 
u'atch had cost me. At 8025 paces reached the road 
running under the village of Tolma, which, surrounded 
by fields of the crimson marcha , looks very pretty. The 
marcha is a plant which I mistook in my journey up- 
wards for the lal-sag of Hindustan , or the Amaranthus 
G&ngcticus ; and the Sipdhis, who had accompanied the 
party which went in 1 808, to survey the Ganges, fell 
into the same error, and used it as a pot-herb. In a 
.short time, those who had eaten much of it w ere affected 
with purging and soreness in the inside of •the mouth. 
The natives of the hills, however, employ it without in- 
jury whilst" it is young, but I neglected to inquire in 
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what manner it was dressed. I thought we should be 
able to reach Lata this evening, and therefore pushed 
on. Having arrived at the foot of the mountain (which 
we ascended on leaving Lata) the sky became suddenly 
clouded, and large drops of rain, with gusts of wind, an- 
nounced an approaching storm. As the day closed ra- 
pidly, I saw it would not be possible to pass over the 
rugged mountainous road without accident, as much of 
it lay on the edge of the cliff over the river, and therefore 
determined to take up my lodging for the night. A small 
cavity under a ledge of rock just sheltered me from the 
rain. Having stretched my carpet and blanket on the 
ground, 1 went to bed dinnerless ; and my companion 
fared no better. The principal part of our servants re- 
mained behind taking such lodging as they could find : 
but they were much better circumstanced than their 
masters, as they had their food along with them. 

September 15th. — Thermometer 58°. Ateight A. M. 
began our march. The town of Lata , consists only 
of eight or nine houses, and a temple of Nan da D6ba, 
at which officiate some priestesses, who do not, Recording 
to report, either take a vow, or observe the practice, of 
chastity, being allowed what intercourse with the other 
sex they may think, proper to take, without restraint. 
Jowa'hir Singh had now a knowledge of our real 
character, and said that he would fetch the loads from 
Malan as soon as he should have seen his brother. He 
was anxious to have a goat to sacrifice to the deity of the 
place in gratitude for our safe return ; but I believe that 
his own appetite had a greater share in inducing him to 
prefer this request, than any motive of religion. 
Jowa'hir says that provisions are very scarce, owing to 
the visitations of the locusts, with which the country has 
been plagued for the last tw o months. For the preceding 
two days we have seen many locusts directing their flight 
towards the U'ndfo, where they breed. Thermometer at 
night 79°. 
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September 16 th. — Thermometer 64 °. March at 8 . 
At 1 340 paces we come to a Sankho over the river Rem 
which separates Butan from Hindustan , and falls intp 
the DauiL At 7342 encamp in the fields belonging to 
the village of Dak. Our dinner consisted of some 
pumpkin boiled with dal, and hunger made the dish 
palatable. 

September 17th. — Thermometer 66 °. MarchatS A.M.; 
rain increases to such a degree as to prevent us enjoy- 
ing the pleasure of the shade of the horse-chesnut and 
rhododendron trees under which we pass. In one of 
the former were monkeys feeding heartily on their fruit, 
which is relished by few animals. At 1140 paces 
reach the summit of the ascent; and at 3145 reach a 
fountain, near which we encamp, on a spot of un- 
cultivated ground surrounded by the Sarson , or mustard, 
in flower. 

The Nishdnchi or colonr-bearer of a company belong- 
ing to Bhacti' Tha'pa', paid us a visit. Afterwards 
Bhaw^'ni' Singh Ne'gi' made his appearance. He 
says that our loads shall be brought from Mallarl in a 
short time, and that lie will charge the expense as a set- 
off against our account of 101 rupees advanced to him 
on his bond. Thermometer at night 64°. 

September 18th. — Thermometer 62 °. At noon 74°. 
Night 64°. Many showers of short continuance but 
smart in the course of the day, with intervals of sun-shine 
and heat. The jam&dar Jagrup sent some rice and 
flour last night, and to-day a present of game. 

This man was with S h eri sth a Th a'pa' at Sinnagar 
in 1808, when Mr. II. came with a party to survey; 
but on account of his disguise did not recognise him. He 
gave the following account of the transactions which had 
reached us in a confused manner, whilst in the Chides . 



508 


A JOURNEY TO LAKE 


Dasrat’h, who was formerly in power at Srinagar , , 
but had been displaced, had written information to Cat - 
manduy that Bhacti Tha pa had allowed two’ Euro- 
peans to go through the* country in his division into the 
U'ndes. The Nepalese government sent Bhacti' a re- 
primand, on the receipt of which he sent Jagrup with 
thirty men to examine into the foundation of the reports 
propagated by Dasrat’h, with whom he had long been 
at enmity. On Jagrup reaching Baragaon , he found 
that Bhawa'ni Singh had left his house to avoid the 
oppression of a party of Dasrat’h’s men, which to the 
amount of ninety had taken possession of his premises, 
broken open his granaries, and used the grain they had 
found in them. He had armed all his dependents : but 
on Jagrup sending him assurances of his personal safety, 
he went over to him. Bhawa'ni' then made a declara- 
tion of his ignorance of our being Europeans , and of his 
having received the sum of eighty-seven rupees to forward 
our baggage to Niti. Dasuat’h, in his letter to 
Bhacti', accused Bhawa'ni' Singh of having taken 
three thousand rupees, and made use of this falsehood, as 
a plea to ruin Bhawa'ni' by extorting that sum from 
him. The report forwarded to Catmandu stated, that 
we had gone with an intention of building two forts, one* 
at Niti and one in the U'ndes, to garrison them with 
March as, and thence proceed by Buhesin to join the 
Sikhs , with whose arms we proposed to invade the coun- 
try. The accounts amongst the country people were 
ridiculous enough. One reported that a letter had ar- 
rived from Delhi , stating that we had stolen the philoso- 
pher’s stone, and three lacks of rupees from the Com- 
pany’s wife. 

A letter arrived from Bandhu Thapa'’s son, now 
at Solur } directing Jagrup to treat us with attention^ 
and to take*care that no part of our property should re- # 
ceive any injury. He was anxious, that we should march 
to-morrow to Soliir, which is five kos below Jbshi-math . 



ma'nasaro'vara in u'nde's. 509 

To this the rainy state of the weather was objected^: but 
it was promised that we would go as soon as the weather 
became fair. The motive he assigned for our going 
thither was, that we should be able to get provisions 
easily, which could not be done at Baragaon. 

September 19th. — Thermometer 59° • During the 
night, the summits of the neighbouring mountains have 
been covered with a fall of snow. Halt at Baragaon . 
About 2 P. M. it began to rain smartly and continued 
without intermission until 6, leaving the air cold aud dis- 
agreeably damp. After sun-set thermometer 16°. 

September 20th. — Thermometer 57°. The jam&d&r 
having strongly represented that they could not procure 
provisions without the greatest difficulty at Baragaon y 
but that they should be able to get abundance at Solur y 
we agreed to march as far as Jos III -math to-day, provided 
it did not rain. At 1 1 h 15' we marched. At 1300 paces 
cross a watercourse from which the air before us was 
filled with an immense body of locusts, some of which 
were of a light yellow; but the greater number of an 
orange colour. On heaps of weeds that were dry, and 
* on stones, they assembled by forties and fifties, and re- 
mained quiet in the sun-shine ; but others were actively 
employed in eating the heads of Mandua* now nearly 
ripe. They had been here about tw r o months, but had 
not done as much mischief as I should have supposed. 
A leopard made frequent visits to this neighbourhood, 
had taken away three children, and killed two men ; but 
the place to which he resorted with his prey was un- 
known. At the same place w here we encamped before, 
we now pitched our tents, close to a temple. Every 
other spot for a great extent w r as occupied by crops of 
rice, Marcha , Mandua , and Sawahf. The people of 
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the neighbourhood said, that the leopard would certainly 
make an attack upon our goats in the night ; and we took 
precautions accordingly by setting a strong watch with 
loaded guns, and keeping up a good lire. 

September 21st. — Thermometer 55°. The leopard 
has committed some ravage in a village to the East of 
Jbshwnath. In this village my goats were yesterday 
entangled, and with no small trouble and loss of time I 
extricated them out of the filthy and intricate roads. 
Goats are cleanly animals : when they reached one filthy 
spot, the leading animals stopped, and the whole flock 
was delayed in a narrow path overhung with long grass, 
and from which issued a streak drawn upwards by the 
heat of the sun, that was scarcely supportable by man, 
and must have been greatly annoying to the animals shut 
up in an alley of this offensive vapour. At length they 
clambered up some large blocks of stones. 

Our march did not take place till 2 h 1 5', owing to the 
Gorkha party having served themselves with carriers 
for their loads, before they gave any to us. On reaching 
the foot of the hill, half way up which are many detached 
cottages, which form the village of Solur , 1 found my 
flock, which had started at an early hour. We went up, 
and after an ascent of about a mile through narrow paths 
and fields of Marcha , Sawa, and Sarson , reached the 
residence of Bhawa'm' Singh, at the close of day, 
where was a stone threshing-floor almost covered with 
hemp, on which we pitched our tents. Gave the body 
of a goat whicli died, to the Gorkia Sipahis , who re- 
quested to have it for their night’s repast. 

September 22d.-— Halt. Bhawa'ni' Singh has not 
come here according to iiis promise. W e found B a n d h u 
Tha'pa’s SQn, the nephew of fhe general, Bhacti, 
sick of an intermittent. 
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September 23d.— After breakfast we set off accom- 
panied by a farmer, who said that he thought it likely 
we should find wild hogs, bears, deer, and pheasants, if 
we would go up to the top of a high wooded mountain to 
the left, which formed part of the great Tugasi range. 
We ascended a steep ridge and passed through a forest 
of fir, cedar, and cypress,* with sycamore, horse-chesnut, 
walnut and yew trees, the latter are called Tuner. The 
cedars were of enormous size; one measured 18 cubits 
in girth at 4 feet from the ground, and was about 180 
feet high ; another that had fallen down was 159 feet in 
length : and trees of this size were not uncommon. From 
this eminence I had a fine prospect, in which a cascade 
forming the source of the Patal-Ganga , that ran in the 
bottom between two ranges of hills, formed the most 
prominent feature. This cascade appeared to have a fall 
of from 80 to 100 feet and was about 20 feet broad. It 
had almost escaped me to remark, that in our return wc 
met with very large Service trees, bearing fruit much 
larger than those of this tree in England. I stopped to 
examine some plants of hemp sow n near a house ; many 
of these were twelve feet in height, and few lower than 
ten ; wfiere thinly sown, the plants had very thick stems 
• and sent out many side branches ; but when numerous, 
they were thin, tall and without branches. The person, 
who sowed them, said, that w hen the plant was supposed 
sufficiently ripe for pulling, which is considered to be the 
case when it is in flower, it is placed on the roof of the 
house, and exposed to the sun till thoroughly dry ; when 
the bark is stripped off and tied in bundles for use. 
During the time it is on the house, care is taken to pre- 
vent* its being whetted, as wet is supposed to weaken the 
fibres. In stripping, one half of the bark is separated 
from the wood, by the nails of the finger and thumb of 
one hand, whilst the finger and thumb of the other are 
placed, one upon and the other under the barjv, during the 
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the time that it is drawn from the butt towards the point 
of the stem : this process is performed on the other side, 
and the bark by the two operations is completely taken 
off. From what I have seen of the growth ot hemp in 
this country, I have no hesitation in saying, that its 
luxuriance is such, when sown upon the lands of valleys 
in Garwhdl and Pain- khan" di, as to be capable of sup- 
plying a great portion of the navy of Great Britain , if its 
value in England will cover the freight and other expenses. 

September 24th. — The Ne'gi ’s mother last night in- 
formed us that Jawahir Singh had absconded as well 
as Bhawa nT Singh, in order to avoid the oppression 
of the Gorkiahs. She gave an afflicting statement of the 
grievances indicted by them ; assured us, that our loads 
should be forwarded, and that Bhawa ni Singh would 
not be faithless to his engagements : but that we should 
not see him, as both he and Jawa'hir feared to be 
seized and sent to Sirinagar. She was very anxious to 
impress us with a belief, that the warmest wishes of the 
whole of her family were with us. We then desired 
Bandhu Thapa’s son and the jamadar would come to 
our tent, and remonstrated with them on our situation. 
Bandhu Tha pa ’s son and an old man his governor ex- # 
pressed their concern at the delay in our journey, and 
said they w ere ready to accompany us to Puli , where we 
should see Bandhu Tha'pa', and that we might rely 
upon it our effects should reach Pali within three days 
after our arrival. We were obliged to remain satisfied 
with this explanation, but said, that if we had not an ac- 
count of the baggage being on the road to us in three 
days, we would certainly march. 

September 25. — As a person acquainted with the 
management of goats and the culture of the mountain 
rice would be useful in going to Calcutta with the forineiv 
and perhaps eventually to England \ I gave the sum of 
thirty rupees for a slave offered to me by Jawa'hiR 
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Singh, who was apprehensive that he would be forcibly 
taken from him by the Gorkhas if he did not dispose of 
him. 


September 26th. — The jam&dar Jag-ru'r cartieto 
take leave. As I saw he expected a present, I filled a 
China box with five rupees in Timtihis and gave it to 
him. He appeared highly gratified "With this, and 
saw no more of him. ' ' ‘ ^ 

At 9 h 15' left the village ot Solur . At paces 
reach Panki-matK The latter part of this journey was 
very embarrassing, as the rain now was continued and 
heavy. The path was covered with a glaced surface, so 
slippery, that few of the party escaped without one or 
more falls. When quite dark I reached the Garni 
Gangd, whose current dashed along with great impetu- 
osity. Having safely reached the bank, we were in- 
volved in the deepest darkness, and could only ascertain 
that we were at the foot of a steep hill. Here we were 
obliged to wait about three quarters of an hour, till a 
light was brought which shewed a steep narrow path 
much obstructed by stones and tong grass. With much 
♦ trouble we collected the goats and forced them into the 
path ; but they frequently stopped. Not being able to 
get them on after a stop of umisnal length, I endeavoured 
to pass through them, and when I got to the foremost 
rank, felt myself suddenly slip through the grass over a 
steep ledge, which came along the edge of the path, and 
down the face of a bank or precipice ; for the darkness 
prevented me from judging of the extent of the danger. 
A tuft of grass, after I had a short fall, came between my 
legs, and in a few seconds more I found myself seated 
upon a stone as if upon a saddle, my feet not touching 
the ground. By dint of groping about, I found some 
'stout tufts of grass a little above me and well within my 
reach. These proved firm and enabled me, by there 
being a succession of them, and by placing mv toe* 

2 L 
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against the face of the bank, to raise my head to the level 
of the path in the grass ; and the hand of a servant 
drew me up. 

September 27th. — Thermometer 60°. This is a de- 
serted village called Panki-Math , situated on the top of 
a hill, but surrounded, except towards the river, by an 
amphitheatre of others still higher. Bandhu Th apa’s 
son's party had turned out the inhabitants of a village on 
the opposite side of the Garul Gangd , and taken refuge 
from the rain of last night in their houses. I thought it 
right to halt. Thermometer 67°. 4* f° ur P* M. the 
son of Bandhu Tha'p'a and his party, marched to 
Plpal Koti to-day, and was soon followed by Jagru'p 
jam&ddr and his party. 

September 28th. — Thermometer 53°. At 1462 paces 
reach the steps, which in going up, were an object of 
terror ; but which now surprise us that we should have 
thought them formidable : this change in our sentiments 
has been worked by our having become familiar with worse 
roads, and likewise by the declivity being concealed by 
grass. Encamp at Purutkothu> at l h 45', distance 
3225 paces. The Gorkhas wished us t q pitch close to 
a small house or fort, they were preparing, to command 
the road to Bhadrindth , and that of the Jhula across the 
Alacananda to Bandhdth , and the temple of Klddrndt'h. 
The invitation was declined for obvious reasons. 

September 29th. Halt this day. We are told that on 
the summits of the neighbouring mountains there was a 
large red tiger, which feeds on elks and the largest kind 
of game, but seldom comes to the lower part of the 
country. He is described to be of the size of a small 
horse, nis neck is covered with hair so long as to fall over 
his face and almost conceal his hehd, as he comes down 
hill. From this account, it is presumable that the 
animal is a lion. 
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t September 30th. — Thermometer 60°; noon, 78°; 
night, 6\8°. This land was given by the Rajas in Jaghir 
to Rhadrmith for the maintenance of the officiating 
priests; and the Gorkhas have not disturbed the tenure, 
through they live at free quarters upon the farmers, when 
they come either to collect rents in the neighbourhood or 
for any other purpose, as in the present instance, when a 
force is collected to impose upon us a belief of their 
strength. 

October 1st. — Biiawani Sing, by message through 
Hark h Deo, requested us to be particularly on our guard 
against treachery, which he apprehended would be em- 
ployed against us. The Gorkhalis having sent some 
coolies, we marched with due precaution, our fire arms 
loaded, at half past two. At 1135 paces encamp on a 
narrow plot of grass formerly cultivated. 

October % d. — Thermometer at sun-rise 51°; noon 
82° ; night 61°. This day about 1 l h , the subadar came 
to pay us a visit. He is a relation of the deposed Palpa 
Raja . 'It is worthy of notice, that two thirds of the troops 
of Bhacti Thapa', consist of the natives of the sub- 
jugated countries. 

October 3d. — Intermitment fevers are very common 
at this season, and attributed by the inhabitants to the 
rain which falls almost continually at the end of Bhadon , 
and the great moisture of the soil. But to the humidity 
of the atmosphere and the ground, may be added, the 
vegetable trash they eat, and the close and filthy state pfj 
their houses, and especially the accumulation of all kinds 
of dirt round their habitations. 

October 4th.~ Werft, accompanied by a few Gorkha 
sipdhis , in pursuit of bears ; saw and w ounded several. 

October 5th. — A letter had come from Bandhi t 

2 i. 2 
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the Undes , as he must not be ignorant that all entrance 
to that country is interdicted to the Gorkhalls and to 
Europeans also. Why, he next asked, had we not 
applied for a Parwdnd ? Our answer was, that had we 
waited the time necessary for procuring a Parndnd , the 
season for going through the Himachal would have passed ; 
but that had we found the horses required, we should have 
applied regularly for permission for going through the 
Gorkhdli country. We then inquired, if he had to com- 
plain of our having committed any violence or irregularity 
in the course of our march. He answered in the negative. 
He was then informed, that hundreds of the Nipalese 
went through the Company’s provinces in any direction 
they pleased without interruption. He admitted the 
truth of the remark, but said that he wished us to remain 
five days at Karn-Praydg , and afterwards said that this 
period might extend to fifteen or seventeen days, until a 
decision should be formed by the different chiefs as to the 
line of conduct to be taken. We said that we had been 
much detained at various places on different pretences, 
that our money was nearly exhausted, and that we could 
not niake any further halt than one day, when we would 
proceed towards Pali, where we would halt tw© days. 
He said, that he was obliged to go to Sirinagar , on 
account of the Das' hard, and we might not find any 
bearers the next day, but that we might depend upon 
them the following day ; and that he would order the 
Bichdn to attend us to Chilkiah. W e parted apparently 
on the best terms; and Bandiiu Tha'pa' was much 
pleased with his present. 

October 10th. — At 8 o’clock Bandiiu Tiiata' set 
off in a Dandt or blanket, collected in gathers at the two 
ends and tied to a long pole. He was carried by two 
men, who must have been abundantly loaded, as he cannot 
weigh less than fifteen stone. The town of Karri Praydg, 
contained many inhabitants in 1 808 ; but, at present, a 
few Brahmins , who attend the temple, and some mullahs 
whG take care of the Jhiila , constitute the whole number. 
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October 1 1th. — Thermometer 55° ; noon 80° ,* night 
61°. After having completed 3358 paces in a southerly 
direction with some easting and westing, we encamped 
near a Pippal tree, having the Pindar on our left, and 
the Chandpur nullah emptying into this river in a broken 
stream a little before us, and about a quarter of a mile 
below our former ground of encampment. The soldiers 
along with us have scarcely any cartridges, and would 
have the worst of it, were they to attack us, but I trust 
this is not their intention, although I perceive their 
numbers are increased. 

October 1 2th . — Thermometer 50°; night 57°. A 
servant, I had brought from Pipal Kbit, had been several 
times at Adh-Bhadrl , and stated that the road on the 
right side of the Chandpur nullah was shorter and better 
than that by Tope or Tdmbd Kbti , and that the people 
from this part of the country always went by this road. 
As it was a great object with me to save distance, I re- 
solved to go by this road ; my companion determined 
to go by the other. I considered this a matter of 
little consequence, as the separation would only be for a 
few hotirs. Whilst on the road, a stout Gorkhdli y whom 
I had not before seen, and who from his dress appeared 
of a rank superior to the rest, spoke to me in a very in- 
solent tone, and placed himself in a menacing position, 
striking his musket violently against the ground. I 
snatched my gun from my servant, cocked it, and stopped 
with the intention of shooting him if he advanced a 
single step towards me. Another soldier, seeing what 
I was about, ran, begged me to desist, and abused the 
man who had been impertinent. The village was on 
a very high spot. I left my goats a few yards behind, 
and with my Khaldsi , Cheta, went into a square 
flagged, on two sides of which were low buildings for 
cattle, and in front tl high Chabutra connected with 
some houses. On the edge of this stood twenty-five 
GorkhdU Sipahls, principally new faces, and on the fjags 
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below were my loads. I asked who was the head of 
this force, and, on his being pointed out, asked him 
what was the meaning of this deception. He said it was 
expected that I should halt there, and every thing was 
ready for my accommodation ; I told him, that it was 
my intention to cross the Chandpur nullah, that night, 
and desired to know if he meant to furnish bearers. He 
answered, that no bearers were to be had, and that it 
w ? as impossible from the lateness of the hour to reach 
Chandpur . I saw that nothing was to be expected in 
the way of aid. A guide was even refused. I, therefore, 
ordered my people to throw away my things of least 
value, divide the rest, and march. — Well aware that it 
would be impossible for me to reach the banks of the 
nullah, as the night was setting in, I pitched my tent 
on an elevated spot close to the Math. I placed a 
sentry on each road, and had a lire made sufficiently 
large to throw light upon them. My men were placed 
upon the Chabutras , and altogether my position was 
more respectable than could be expected on such an 
emergency. The fakirs, who live at the Mat’ll, desired 
us to be watchful, as a very large tiger had lately taken 
off three men from that neighbourhood. , 

October 13th. — The night has passed in quiet. I 
marched about 9, and in about an hour over a descend- 
ing and slippery road came to the steep hank of a water- 
course ; Mr. II. sent a note, stating that he had been 
stopped at the village of Tope yesterday, and desired to 
go to where I w as. This he refused, and by shewing a 
firm determination to proceed was not opposed, but the 
Cork hairs left behind, at the moment of his going on, 
were busily engaged in putting flints in their guns. He 
had reached Adh-Bhadri , was under arms and desired 
rne to join him as soon as possible. In about an hour, 
I found Mr. H. encamped in soiqp flat ground between 
the temples of Adh-Bhadrt and a nullah. In a short 
time the carriers from Bandblt } most probably instructed 
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by the Gorkhdlis , all at once started up and ran off. It 
is believed, that this was done to delay our marching. 
We here disencumbered ourselves of the least valuable of 
our property, and divided the rest amongst our servants to 
carry. In the evening we set off. The Gorkhdlis soon 
followed us. We were overtaken just as on the point of 
leaving our ground, by Harkh Deo, who said Kanak 
Singh was in the rear of the loads, which moved very 
slowly. We reached the Mallsi mulberry-tree. The 
Gorkhdlis encamped about a hundred yards above us. 
The march of this morning was about 4000 paces, that 
of the evening 2500. 

October 14th. — Thermometer 48°. At 3500 paces I 
reached the summit of Dewdli-kalki Ghdti , having for 
the last mile proceeded through a fine forest of horse' 
chesnut, walnut, ilex and rhododendron of the red kind. 
Many people have, it is said, been killed by tigers at 
this spot, within the last three months. At 5058 paces, 
cross the rivulet. Here we stopped to eat some dal 
and rice. Instead of stopping near us, as heretofore, 
the Gorkhdlis proceeded about two miles in front to dress 
their victuals, and to make arrangements for stopping us 
at the Sob ha pass, llad we not been embarrassed by 
our goats, a march across the Gadra to the right, leaving 
the Rdmganga to the left, and steering towards Langur 
green, would have completely disconcerted their schemes, 
and have brought us into Mr. H s jaghir near Ldldang . 
However, circumstanced as we were, it only remained 
for us to persevere, until we should have gained the 
Sobha pass, beyond which it would be difficult for them 
to stop us. After taking our frugal meal we proceeded. 
The distance from our halting-place is 2600 paces, and 
we encamped upon a fiat on the left bank of the river, 
where we were met by some Domes with musick. At 
, night a farmer brought* his son that was sick, and ex- 
pressed his concern at our situation, believing us .in con- 
finement. When it was explained that this was not tjie 
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case, he said, that it must happen, as all the troops were 
to meet at Sobha , and detain us there, as they had failed 
of effecting their purpose before. Orders had been is- 
sued to all the farmers to assist them, in case we should 
resist them. Here again our escort departed for the 
night to a village at a distance, and had we not had the 
goats, we might have availed ourselves of this oppor- 
tunity; but I had determined, as long as it i nig: it be in 
my power, not to quit the animals which it had cost me 
so much pains to obtain. 

October 15th. — Hoar frost, thermometer 47°. I 
marched with the goats. After having gone about a 
mile, I observed, that I had passed on the right, and be- 
low me, a body of about 80 or 100 men armed with 
muskets. They were evidently surprised, and hurried 
much to overtake me. I fell to the rear of the goats 
and continued my pace ; a man asked me where 
Hearsey sahib was, and desired me to stop. I asked 
him who he was, and by what authority he took the 
liberty of interrogating me. He replied that he was the 
jamAddr of the party, and was sent to prevent our pro- 
ceeding until his subadar and the principal zeminfdars of 
the country have a meeting with us. I told him, that I 
was proceeding quietly on the high road, molesting no 
one; that I expected not to be molested, and that I 
should resist in the best way I could any attempt to stop 
me by force. That we had promised B andhu T h a'pa' 
to stay two days at Pali , and that we should stay that 
time according to our word. He then dropped his tone, 
and requested me to order my people not to go on, 
which I refused. As the soldiers had gathered round 
me, and were closing, I told him that if he did not order 
them to go to a distance, I should consider myself at- 
tacked and act accordingly ; and advised him to reflect 
on the consequences which might ensue by his forcing 
me to defend myself. He ordered the soldiers to keep 
farther off* I continued to march, followed by the whole 
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of the party. After reaching the bank of the river which 
was forded, a man of Bajndhu Tha pa’s party came to 
know if I wished the goats to be carried ; for this civility, 

I thanked him, but declined giving him any trouble, 
save that if any of the goats should chance to be carried 
down the stream, that he would order his men to stop 
then* just above a rapid at a short distance. I continued 
my march, when the jamadar said that if I would stop 
only one day, opposite Sume ru’s house, the meeting 
would take place, and we might proceed. I refused to 
stop any where short of MehelchowrL In half an hour 
more l saw a large new house half way up the hill on the 
right, and on the plain close by the road the party of 
soldiers was assembled, they having preceded me from 
our last conversation ; a tall man, whom I understood to 
be Sume'iuj, came forwards, made a salam, spread a 
blanket, and begged I would go to his village until the 
subadar should conic. I said that I was upon the prin- 
cipal road ; and I was determined not to leave it until I 
should arrive at MehelchowrL He requested me to stay 
only one day, during which the business would be settled, 
I told him we had been much deceived before, and at 
Pali only would we halt willingly. I resolved to wait 
.for my companion coming up, that we might defend 
* ourselves with more advantage against the force which 
now amounted to as much as the country could mustier. 
Wishing likewise to draw Sume'ru away, I gradually, 
whilst conversing, walked back again and he followed. 
At a proper place the note from I). S. was given. He 
said he knew its contents, and would furnish provisions 
and bearers, if we would only stop one day. In a short 
time Mr. H. came up ; he was of opinion, we ought to 
get beyond the Sobha pass, as if they failed to stop up 
tnere they could not have an equal opportunity else- 
where. I agreed with him and took charge of the ad* 
, vance, whilst he brought up the rear. The goats were 
with me, A body of Sipahls ran before to gain a narrow 
part, which, confined the path. One went through jhe 
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goats; I followed to push him from amongst them, and 
found about twenty men had formed a line upon the path. 
The man I had pursued, probably exasperated by being 
obliged to run in the sight of his countrymen, put him- 
self in a menacing position on the path. I retired a few 
paces, dropped on one knee, in order to get a steady and 
low aim, when another advanced humbly, and the person, 
who appeared so resolute, threw down his musket and 
presented his neck also. I ordered the soldiers to quit 
the path, and they drew up on the side for me to pass. 
Whilst this was going on, Mr. H. was engaged in warm 
conversation with the Sipdhis behind, had formed his 
few men into two divisions, and agreed to no other terms 
than those I had before proposed, viz., that we would go 
to Mehelchown and wait there the remainder of the day. 
To this place we w^ent ; and, having only made 4.500 
paces, encamped under the shade of a mulberry tree and 
salinga tree, close to the habitation of a Gosain. This 
personage was tall, thin, with a long beard and about 
eighty years of age. He approached with mucl) respect, 
and desired me to sit down on part of the Chabutra 
under the mulberry, surrounded by stone figures of 
deities. In a short time bringing a pomegranate, he 
particularly requested that we would stay a few days, as 
violence would certainly be offered if we did not. He 
represented himself to be an inhabitant of Oude ; and, 
after residing here forty years, was anxious to die at 
Benares . He was tired of living in a country where re- 
ligion was neglected, and every thing tended to desola- 
tion. In the evening a Brahman who was called a 
major, and who we understood executed the writing 
business belonging to the Company, now made his ap- 
pearance with a message from the subaddr, stating that 
to-day he was much engaged in ceremonies of ablution 
and worship, but that early in the morning he would cer- 
tainly wait on us. To this we replied, that we had made 
a very short march to accommodate him, that he had not 
come agreeably to his promise, and that if he were dis- 
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posed to see us, we would wait for him at the Khutsar 
Gudrahj on the south of the Sobha pass. The major 
represented, that it would much gratify him and the 
whole party, if we would stop here four or five days. 
This we positively refused. The old pandit was very 
desirous of our stay ; but, as we plainly perceived that 
time was all the subadar wanted, we resolved to per- 
severe. The appearance of one of Mr. Rutherford’s 
agents, who said he was come on his master’s business, 
makes us disbelieve the report of there being any rupture 
between our government and the Gorkhalis , and makes 
us still more desirous to avoid actual hostilities. 

October 1 6th. — Morning very foggy. Thermometer 
. 52 °. We were stirring very early, and as the Gorkhalis 
were round us in considerable bodies, I had my breakfast 
placed on a stone and ate it, with my gun in my hand. 
Many jamadars and havildars came round Mr. H’s tent, 
and the soldiers closed. I called to the principal jam^dir, 
and said, if the soldiers did not immediately retire, I 
should look upon their presence as an hostile aggression, 
and act ip consequence. Seeing me thoroughly prepared, 
several of the officers came, offered their necks, and de- 
sired me to take off their heads, as if they did not stop us 
that would be their fate : observing that many had got 
round me, I stepped away from them ; and the servants, 
who had been sent off with the goats, said they were not 
allowed to proceed. I then saw r that a body of about 
thirty had barred the path, were forming in a semicircle, 
and coming on to attack us. I called to my companion 
to prepare, and sprung into the path, desiring the soldiers 
to stand clear. The main body opened a little, and I in- 
dependently advanced with too much impetuosity. A 
man or two advanced, and I shoved them back. My 
gun had in an instant a$ many hands upon it, as could 
find room to touch it, but they could not wrest it from 
me. I had at least seventeen or twenty upon me, but 
this rather prolonged than shortened the contest, as the^ 
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which may result from them, I cannot but be grateful to 
the Author of all, for having given me firmness to bear 
my present situation without the dread of the death, now 
likely to cut short my career. About fifty people are set 
to guard us ; and they are so noisy as to afford little 
chance of sleep to-night. 

October 17 th, — This day was ushered in, by the ham- 
mering of a blacksmith preparing fetters. In the fore- 
noon, the two Pandits were taken away, as we appre- 
hended, to be put to the torture ; however in this we 
were mistaken, as it was for the purpose of placing one 
leg in a square hole cut out of a heavy log of wood, and 
a strong peg being driven across the two sides of the 
notch retained the foot. Several of my servants, were 
shackled in this manner; and of Mr. Hs. One of my 
bearers offered to carry a letter, as also did my goatherd. 
This man came up as a fakir, the second day after we 
had come over the Niti pass, and said he would take 
service, provided I would furnish him with victuals till 
we should reach the plains. He purposed going to the 
subad&r, saying that he was a fakir, had only accompanied 
us for his victuals, and wished to depart. If he got per- 
mission, he said he knew what road to go by, to prevent 
being stopped at any of the Gorkhdli chokis ; and should, 
bating accidents, reach Chilkiah on the third day. I 
wrote a letter to Sir E. Colebrooke, open, relating 
the general circumstances of our situation, and that the 
only matter which could be laid to our charge, was going 
through the country in Hindu dresses. This, along with 
one from Mr. H. to his brother-in-law, Lieutenant Sal- 
mon, were put into a piece of my orange-coloured 
mantle, and sewn within the doubles of an old woollen 
wrapper, in which the fakir kept the instruments he used 
in prayer. He made his representation to the subad&r, 
but was ordered back into confinement. This did not 
disconcert him. He was confident that he should be 
abfe to execute the commission he was charged with. 
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lie said that lie had eaten my salt, would not be ungrate- 
ful ; that he should not stop here, hut having his beard 
shaved, and having changed his dress, lie should proceed 
with an answer to Ahnora, or wherever we might be. He 
left me, and I suffered an hour to elapse before I looked 
for him. He was then sitting down on the ground with 
his blanket on his head, and arranging some wood in a 
bundle, as if for cooking. When another hour had 
passed again, I saw the heap of wood with a bundle of 
clothes laying by it, close to one of the sentries, but the 
fakir had disappeared. Should he succeed, we owe him 
great obligation, as the probability of our deliverance 
depends almost cutirelv on the representation Sir E. 
Colkmkooke will make to the chief of Ahnora. Wc 
desired the subadar to allow the major to write a letter 
from us jointly to the Choutra , Bam Sah, stating in 
general terms, that as we had been imprisoned, and 
bound by his order, we desired to betaken to Ahnora. 
We enclosed a note to Mr. Hawkins, mentioning the 
imprisonment, and requested the Choutra to forward it 
to that gentleman. I gave the major a pair of scissors 
for his trouble, and a rupee to each of the two soldiers, 
jvho were going to Ahnora with the letter. A reward 
of three more was promised if they brought us an answ er 
on the fourth day. A considerable number of farmers 
was brought together by order of the subadar, in order 
to show them the punishment lie had inflicted on the 
Sahib fog ; commiseration was depicted in their counte- 
nances, w hich formal a striking contrast with those ot our 
guards. The old Gosain continues his kindness in bring- 
ing all the milk his cow gives, morning and night. This 
is very little; but it shews his will. 

October 18th. — About 10 o'clock, the fakir was missed. 
A great noise was made ; and a strict search lor about 
an hour ; and persons sent out in every direction* how- 
ever, I trust, that our messenger w ill 1 rave got completely 
out of their reach. This escape has made thenuloubly 
vigilant, and a man looks into the tent every hour at least. 
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October 19 th. — The old Pandit, his nephew, mid our 
hill servants, were released from their logs, but had their 
hands bound and were taken away to Almora. To the 
Pandits I gave presents of money, and an order for a 
further sum on my agent; and in the event of their 
deaths, I made a provision from my effects for the main- 
tenance of their families. We were told that our low 
country servants should now be released from their logs. 
An abbatis of stakes interwoven with brush wood was 
made round. The stakes, being only driven straight 
down, might easily be drawn up. I mention this, be- 
cause, after the Gorkhdlis have made an attack, they 
usually entrench themselves in this manner. 

October 20th. — Thermometer 45°. 

October 21st. — The fogs are said to hang over the 
Rdmgangd at this season, for about half this month : 
when they disperse, they are very dense and penetrating. 
One of the hill servants 1 hired as a cooly on the banks 
of the Nanddkni arrived with his load. He had been 
sick and obliged to stay at a village behind. The other 
man Tilak, now gone to Almora , said that we might 
rely upon his honesty and fidelity ; and he has given a* 
proof of it, as, if he had been dishonest, he might have 
gone off with his load unmolested : but though evincing 
some little courage in coining to persons in captivity, 
after learning the fate of his comrade, we find it is con- 
fined to this, for on sounding him as to taking a letter to 
Moradabad , he expressed his fears, and though ap- 
parently recovered, cited his illness as one cause for his 
not undertaking the journey. 

October 22d. — Our servants were this day released 
from their logs and had more liberty allowed them fon 
moving about. Seventh day of imprisonment. 

o 

October 23d. — In the evening the two jam&d&rs arrived 
uiih a letter from Bam Sah. This acknowledged the 
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receipt of our letter, and a copy of an order from Nipal , 
stating that having heard that two persons had gone 
towards the Undh in disguise with guns, &c., Bandiui 
Tha'pa' was ordered to stop them on their return, and 
know their business, and who they were, and also to 
detain them till an answer should be received from 
Catmandu. The janiadars said that they were surprised 
we had gone privately when we might have commanded 
the country. We returned the same answer as to B andhu 
Tha'pa', that it was to avoid delay and inconvenience ; 
but from all I have seen, I am thoroughly convinced, that, 
if we had applied for permission, it would not have been 
granted. 

October 24th. — The janiadars, who brought the letter 
from Bam Sah, came this morning to say that they 
had orders to procure whatever we might stand in need 
of. The jamadars pretended to express astonishment at 
the severity of the usage we had met with, which they 
said was not agreeable to the orders the subadar had 
received ; and stated that this had not been reported to 
Bam Sail 

October 25th. — A letter to Bam Sait was finished and 
sealed. We determined to send K a ng h Singh with it, 
that we might, be sure of its reaching Bam Sah, and that 
he might fully represent the treatment we had experienced. 
A half kind of consent was given to this by the jamadars. 
A copy of our former dispatch to Sir E. Colebrooke, 
to which were added recent incidents, was given to the 
father of a boy, whom I had relieved by tapping for 
dropsy. He said, that he should go to his house imme- 
diately, would place the letter in the sole of one of his 
shoes, and carrying these in his hand, would reach 
ChiUnah on the third day. 

October 26th. — This evening we took a walk opt of 
the northern gate of the abbatis, and prolonged it for 
2 M 2 
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about an hour, in order to reconnoitre the adjacent country, 
for the purpose of attempting our escape should there 
appear a necessity for the measure. Our guards appa- 
rently did not iniss us for the first half hour, when our 
absence gave them much alarm ; and suspecting we had 
actually effected our escape, people were sent out in every 
direction to apprehend us. The attempt to escape from 
hence would be difficult, as in such case we must proceed 
completely through the wildest part of the country ; and 
almost all the small watercourses, by which the moun- 
tains are separated, serve as the retreat of bears and 
other wild beasts. 

October 27th.— -When we reached this place, the 
sides of the mountain were beautifully green ; but in this 
short space, by the night frosts, they have assumed the 
russet livery of autumn : so rapid is the change of season 
in this country. 

October 28th. — Early this morning a jamadar came 
into our tent ; and seating himself, said the object of 
his journey was to convey us to Sir inagar, where 
Amr Singh wished us to be. This man brought no 
letter ; and his interference was evidently the cause of 
some perplexity to our jam&dars. Amr Singh is the 
head of the army ; and Bam Sah, the chief of these 
districts. 

October 29th. — The watchfulness of our guards has 
not in the least diminished. A zemindar brought to the 
troops some Ghee for sale. Some one complained, that 
oil was mixed with it. The servant of the owner was laid 
hold of, and through fear of being punished, if he did not 
confess that his master had adulterated the Ghee, made 
an accusation to this effect. The ’supposed culprit was 
seized, stripped, bound, and flogged severely with thongs. 
Ih^Ghee was confiscated for the use of the soldiers; and 
twenty-five rupees as a fine were ordered to be paid as 
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the fine to the subadar. — Should the poor wretch not be 
able to pay this in money, his cattle or children will be 
seized to the amount, and the value will be paid by the 
person who is to benefit by the property. 

October 30 th. — To-day more troops reached us from 
Sirinagar ; and we have with us in all about 190 men. 

October 31st. — Another jamadar now came with a 
few men, saying that he had the orders of Bandhu 
Tiia'pa' to proceed with us to Sirinagar , from whence 
we were to go to llaridwar ; and that on the road we 
were to be met by Hanji r Kajee, the son of Amr 
S i n o 1 1 . A 1 though B a n i) u u T n a' p a' d id not write , we 
thought it right to send him a short letter, stating that as 
we now were on the high road to Chilkia , it would be 
highly inconvenient for us to leave it. This jamadar is 
about sixty, of a more frank character than any of his 
brethren we have met with, and is employed in going 
through the district to prevent the farmers running away. 
He said his efforts to give confidence to the farmers were 
ineffectual, and the orders of the Raja w ere disobeyed. 
An order had been issued under the great seal of the prince, 
in consequence of the great loss in the population of 
Garwhdl , prohibiting the soldiers from taking any of the 
inhabitants as slaves: but this was wholly disregarded, and 
the soldiers always escaped the punishment with which 
they had been threatened. Living in free quarters, w ith- 
out receiving any check for their conduct, the soldiers had, 
the old man observed, so far oppressed the country, that 
where there w^ere formerly twenty-five families, now only 
one was to be found. 

November 1st. — The jam Adars from Almora came at 
an early hour, to report that orders had arrived from Bam 
Saii to return all tho things which had been taken from 
us ; and after the lapse of about two hours, they returned 
w ith the guns,&c. We now found ourselves in the way to 
liberty, and resolved not again to part with our Inns 
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except with our lives, This day our hill servants arrived. 
The old Pandit and his nephew were in irons, but were 
furnished with victuals by Bam Sah. 

November 2d. — I loar frost. Thermometer 36° ; night 
60°. We made preparations for marching at 9 h 15', left 
Mehelchowri , and ascended the Sob ha pass. At the foot 
of the descent from the Sobha pass is the Khatsur valley, 
and half way down is a knoll of calcareous rock, the 
western side of which, about thirty feet high, and over- 
hanging the base, forms a shallow cavern attributed to one 
of the Sun. From chinks in the stone exudes a small 
quantity of black bitumen. The Khatsur valley is about 
a mile broad ; in the middle the edges are full of springs, 
the water of which is collected for irrigating the flats. 
This valley produces the B an smut i rice, next in quantity 
to that of Chit ham, and would give vast crops of hemp 
of the finest quality. We pitched on a rice flat, on the 
right bank of the Ramganga , opposite to a small village 
called Jhalah . Kang a Singh overtook us herewith a 
letter from Bam Sah, stating that his son was on the 
road to meet us; that our ill treatment did not proceed 
from him, and that the authors of it should be severely 
punished. 

November 3d. — Thermometer 4 T ; night 69° . March 
at 10 ; we encamped under a Pipat tree a little below 
Mashi , on the left bank of the Ramganga. The top 
of Ghensuli ka Ling , covered with snow, was very 
visible in a Northern direction. Our supposed march 
to-day about seven miles. There was here an immense 
quantity of fish. The people place loose bundles of 
rice straw in the river, and keep them down with large 
stones. The fish, coming into them to deposit their 
spawn, are seized by the hand before they can get 
from within the straw . In front up the hills are three 
ovens for extracting tar ; but the pines are small, and of 
course do not contain much turpentine. 
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November 4th. — Thermometer 50° ; night 62°. The 
son of Bam Sa'h was announced just as we had finished 
dinner : when he came, preceded by an old man repeat- 
ing his titles, &c., and five or six bazar girls. Ilis name 
is Lac m B in Sa'u, about twenty-six or twenty-eight 
years of age. lie w r as dressed in fine Dacca muslin, 
and had about twenty shabby orderlies in attendance. 
He expressed the concern his father w as under, at learn- 
ing how we had been treated ; and was anxious to have 
us believe, that the Sipdhis had acted not only without 
his father’s orders, but even without any. orders at all. 
He appeared desirous, we should sav we forgave what 
had happened, and the persons who bad committed the 
outrage should hi* puni lied ; we requested that the 
Pandits might he released, and stated that we were 
unwilling that servants should be punished, for having 
acted agreeably to their orders. Lachujr Sah said, 
that he would make a severe example of the soldiers, 
who had been most active in seizing us, if we would 
point them out. It was obviously his intention to have 
given up a few of these wretches to condign punishment, 
in order that we might have the odium and consequences 
of the ,act, and that his government might retaliate 
upon the Pandits. It was stated by us, that we should 
•derive no pleasure or satisfaction from the immediate 
agents being punished ; but w e should he glad to know 
the authors of our arrestution, who were principally to 
blame; and we farther said, that, as far as we were con- 
cerned, we should forgive the men, provided the P audits 
were immediately returned, so as to quit the country w ith 
us. He said lie w ould write this proposition that evening 
to his father, and wished us to stay till a messenger should 
return from Alniora with an answer. He said that. 
Dasuatii Baksjii had written to J\e]*al, that we had 
taken up between 4 and .HH) men with musket-s &c., had 
erected forts on the border between Bbthant and the 
(T'ndes, and were endeavouring to rabe the Marchas 
and Unhts against the Gavkhdlis, 
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November ,5th. — The jamadars last night requested, 
that the subadars might, be furnished with a certificate 
of their good conduct toward us. We said that we had 
no objection to give a certificate of the good behaviour 
of the one, and that we pardoned the other, provided 
he would ask pardon of the old Pundit for the treatment 
he had experienced from him and his soldiers. Lac nniit 
Sah came in the afternoon, and announced the receipt 
of a letter from the Raja of Nap///, ordering us to be 
seen safe out of the country with all our ellects, and that 
we should he treated with civility. lie observed we 
were at liberty to depart whenever w e might think proper. 



XT. 


On the Dryobalanops Camphora , or Camphor-tree of 
Sumatra. 


By II. T. COLEBROOKE, Esq. 


Jn the fourth volume of the Researches of the Society, 
in an essay on the express subject, the camphor of 
Sumatra , is stated to be 'the produce of a tree growing 
on the north-west side of Sumatra , from the line to 3° 
north/ A familiar description of the tree is given, on 
the authority of a gentleman, who long resided at 
Tapanoohf: and its botanical place is assigned ' in the 
class Enneandria Monogifnia of Lixn.eus, differing 
however in the form of the leaf from the Arbor cam - 
plwrijera Japanica , and much resembling the bay in 
leaves 

It is evident, that the author of that essay (M. Mac- 
ooxamA, or the person from whom he derived his in- 
formation ^Lieutenant Lewis), considered the plant in 
(|iiestion to be a laurel ; as the camphor-tree of Japan 
is described to bef. But, as neither of those gentlemen 

* As'mtkk lU'soairlu's, 1. p. 10. • 

t Kcempf. A ma'ii. 770 , Thunb. Jap. 17- 
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seems to have been conversant with botany, it continued 
to be far from improbable, that the botanical character 
of the plant might have been mistaken by them ; and 
that it was referred by the author of the essay cited, to 
the genus Laurus, or to the class and order to which 
that genus belongs, upon no other foundation but a pre- 
conceived notion grounded upon the existing information 
concerning the camphor-tree of Japan. It was the less 
unlikely, that the two plants might belong to different 
genera, or even to different orders, as camphor is well 
known to be a production of a great variety of plants, 
though in a less pure state, and not so readily and 
abundantly afforded; and as it was observed by K.emp- 
eer, in speaking of the Lauras camphorifera , and of 
the extraction of camphor from its wood and roots with 
the aid of the heat, that “ natural camphor, in substance 
and of greatest value, is furnished by a tree on the islands 
of Sumatra and Borneo , which is not of the Laurus 
genus.” “ Camphoram naturalem ct cristallinam perquam 
pretiosam ac raram impertitur arbor in Sumatra et Borneo 
insulis. Sed haec arbor ex Daphneo sanguine non est*.” 

Considering then the specific character of the camphor- 
tree of Sumatra to be unsettled, and the generic charac- 
ter dubious, botanists in India have been long solicitous 
of more correct and definite information on this subject, 
and Doctor Roxburgh in particular was at great pains 
to procure living plants with specimens of the fructifi- 
cation. His endeavours had not been successful at the 
time of his quitting India ; but he had received a rough 
sketch of the fruit and leaf, from the appearance of 
which he was led to name the plant Shorea cumphori- 
ferwf; and his conjecture, as will be shown, Mas not 
very remote from the truth. 

* Am<r. Exot. p. 773. # 

t “ Shorea cam phori fora. Roxburgh. Sp. char. Leaves oval, 
acuminate, . parallel-veined, smooth; Flowers axillary.” — Rox- 
burgh’s MSS. 
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It has been my fortune, in his absence, to receive from 
Doctor Roxburgh’s correspondent at Tapanooly, 
(Mr. Prince, the resident at that station,) a number of 
the seeds in very perfect condition, and a few living 
plants. The latter, lam sorry to say, did not outlive 
the subsequent cold season : but the examination of the 
seed enables me to determine the genus of the plant with 
entire confidence. It undoubtedly belongs to the Dry- 
obalcwops of the younger Gartner ; and is not unlikely 
to be the identical species, which furnished the specimen 
inspected by him, and which he named Dryobalanops 
aromatica. G/ERTNEr’s information indeed states the 
specimen to have been received from Ceylon with an in- 
timation that the bark of the tree is the genuine and best 
cinnamon. But, as there is every reason to be satisfied, 
that cinnamon is exclusively produced by a species of 
the laurel,* the information, which accompanied the 
specimen in question, may have been in every part inac- 
curate. 

As this point, however, is uncertain, and the specific 
characters of G.ertnkr's species are unknown, or at 
least unpublished, it is for the present necessary to allot 
a distinct name to the camphor-tree of Sumatra . I pro- 
pose therefore to name it Dryobalanops camphor a, until 
its identity with 1). aromatica be established. The de- 
scription, which I shall offer of it, is unavoidably imper- 
fect, as the flower has not yet been seen by a botanist. 
But the generic character is so strongly pronounced in the 
fruit, that there can be no doubt of its place in the same 
natural order with the Shorea , the Diptcroca)pus , and 
Valeria , to which the Hopta of Doctor Roxburgh is 
to be added ; and most probably in the same class and 
order in the Linnean artificial arrangement, viz. Polyan - 
dria monogynia. 


Launr: cinamomum. 
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This section of Jussieu’s natural order of Guttifera 
comprises trees remarkable for their aromatic and resin- 
ous productions. Shorea robusta and Zambuga, and 
perhaps other species of the genus, yield in great abun- 
dance the resin called by the Hindustanis , Dhtina, and 
by the English in India , Hammer , which is very ge- 
nerally used as a substitute for pitch for marine purposes. 
The natives of India also employ it in their temples in 
the manner of incense. Dipterocarpus costatus, turbi- 
natus, incanus, alatus, and probably .other species of the 
genus, afford the several sorts of balsam called by the 
natives of India , Garjan ; by the Singhalese , Dhor - 
natel; and by the English , Wood oil. Valeria Indica 
produces the resin in India called Copal , as very nearly 
approaching the true resin of that name : the best speci- 
mens are employed as ornaments, under the denomina- 
tion of amber ( Kahroba ) to which it bears exterior re- 
semblance : in its recent and fluid state it is used as a 
varnish in the south of India. (Buchanan’s Mysore 2, 
p. 476.) and dissolved by heat in closed vessels, is em- 
ployed for the same purpose in other parts of India. 
Another plant of the same genus, Valeria lancice-j'olia , 
affords a resin, from which, as from other resins, the 
Indians prepare one of the materials of their religious 
oblations. 


DESCRIPTION. 

Dryobalanops Camphora. Cole. 

Ess. Char. 

Calyx one-leaved, permanent : the five divisions the 
border growing into long, remote, reflex wings. 
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COROL — 

Capsule, superior, one-celled, three-valved, one-seeded. 
Embryo inverse without perisperm. 

A large tree, native of forests on the north-western 

coast of Sumatra: and especially in the vicinity of 

Tapanooly . Sans . Carpura. Arab . Cafur. Mai Capur. 

Hind. Capur. 

Trunk arboreous. Bark brownish. 

Leaves , superior alternate ; inferior ones opposite ; ellip- 
tic, obtusely acuminate, parallel veined, entire, smooth ; 
3-7 inches long; 1-2 broad. 

Petioles short. Stipules in pairs, subulate, caducous. 
Perianth one-leaved ; five-parted, persistent. 

Capsule superior, ovate, woody, fibrous, finely streaked 
with longitudinal furrows, embraced at the base by the 
calycine hemispherical cup and surrounded by its en- 
larged leaflets, which are converted into remote, folia- 
crous, spatulate, rigid, reflex wings : one-celled, three- 
valved. 

Seed solitary, conform to the cavity of the capsule. In- 
tegument simple, thin, membranaceous, thickened 
along one side and thence penetrating to the axis and 
continued between the interior folds of the cotyledons. 
Perispenn none. Embryo conform to the seed, in- 
verse, milk white. Cotyledons two, unequal, almond 
fleshy, thick, chrysaloid-contortuplicate ; the exterior 
one larger, convolute, and cherishing the interior one, 
smooth without, wrinkled within : the interior one 
much smaller, wrinkled on both sides, reniform or 
round cordate (as is the exterior one, if its folds be ex- 
panded.) Plumule simple, conical, two-leaved. Ra- 
dicle near the sumnflt towards the back, columnar, a 
little curved and ending in a short conical tip ; as- 
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The seed, has a strong terebinthiue fragrance. 

The following particulars, concerning the extraction of 
the camphor, were communicated by Mr. Prince, Re- 
sident at Tapanoohj , to Doctor Roxburgh. 

“ This tree grqws spontaneously in the forests ; and is 
to be found in abundance from the back of Ayer Bongey , 
as far north as Bacongan , a distance of 5250 miles. It 
may be classed among the tallest, and largest trees, that 
grow on this coast ; several within daily view measuring 
six or seven feet diameter. Before it acquire^such di- 
mensions its age is conjectured to be — years ; but it will 
produce Camphor at a much earlier period, when the 
tree does not exceed tw r o and two and a half feet in dia- 
meter. The same tree, which yields the oil, w'ould have 
produced Camphor if unmolested, the former being sup- 
posed to be the first stage of the latter’s forming, and is 
consequently found in younger trees. The natives have 
no certain means of ascertaining the tree which produces 
either the one or the other, although there are some men 
styled Toongoo Nyr Cappoor who pretend to that know- 
ledge, but they cannot give any reasons for their judg- 
ment, beyond favourable dreams, w hich superstition has 
rendered infallible : and it must he admitted that the 
success of this description of people, in discovering and 
procuring, is greater than the majority of those who go 
in search of the Camphor : the distinction may have 
arisen from the peculiar favour of fortune to some indivi- 
duals over others as in most other circumstances of life, 
from whence they have acquired a celebrity, otherwise 
they could give some rational explanation of their su- 
perior success. Both Oil and Camphor are found in the 
heart of the tree, occupying a vacuum, which, in others, 
is frequently filled with pitch ; btit it does not extend to 
the whole lefigth ; on the contrary, they are found in 
snjall portions of a foot, and a foot and a half long, at 
certain distances. The method of extracting the oil is 
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merely by making a deep incision with a billiong or 
Malay axe, in the tree, about fourteen or eighteen feet 
from the ground till near the heart, where a deeper in- 
cision is made with a small aperture ; and the oil, if any 
in the tree, immediately gushes out, and is received in 
bamboos, or any other utensil better approved of; in 
this manner, a party proceeds through the woods wound- 
ing the camphor-trees till they attain their object. The 
Camphor is procured in pretty nearly the same way. 
The trees are cut to the heart about the same height 
from the ground as in the former instance, till the Cam- 
phor i£ seen ; hundreds may be thus mutilated before the 
sought-for tree is discovered ; when attained, it is felled, 
and cut in junks, of a ta thorn long, w hich are again split, 
and the Camphor is found in the heart, occupying a 
space in circumference, of the thickness of a man s arm. 
The produce of a middling sized tree is about eight 
China catties , or nearly eleven lbs., and of a large one, 
double the quantity. The Camphor thus found is called 
Se Tan tong. It is often the case that the trees which 
have been cut, and left standing in that state, will pro- 
duce • Camphor in seven or eight years after, which is 
distinguished by the name of Oogar , but is inferior in 
appearance, though of the same quality. The sorts of 
Camphor called belly and foot ) are the scraping of the 
wood which surrounded it.” 
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Abstract of an Account , containing the particulars of a 
boring made near the River Jlooghly , in the vicinity 
of Calcutta, from May to .July 181 A inclusive, in 
search of a spring of pure water . 


COMMUNICATED 

By Sir EDWARD IIYDE EAST 


The X tune rah represent Feet from the Surface. 


2 0 Dry earth with soorky (brick dust.) 

3 to 6 (Inclusive) Dry sand with a little clay. 

7 — 2 1 Bine clay, with sand, more or less. 

22 — 31 Blue clay, with shear coal. 

3 2 — 52 Blue clay, with a little rotten wood. 

53 — 56' Blue clay, with coal. 

57 — 0 Very stiff blue clay, with a little 

conker (gravel.) 

58 — 61 (Inclusive) The same, but the conker mixed in 

a greenish clay. 

62 — 0 The same, without the greenish 

clay mixtftre. 

63 — 65 r . . . Very stiff blue clay, with a little 

yellow clay, mixed with a little 
conker. 
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66 — 68 (Inclusive) The same, but yellow sand, vice 
yellow clay. 

69 — 70 Stiffblue clay, witha little yellow 

sand and clay. 

71 — 7 6 Dampreddisbclay,withaquarter 

of sand, with a tinge also of 
yellpw from 73. 

77 — 84 Reddish yellow clay, mixed with 

sand, with a little talc. 

85 — 92 Yellow clay, mixed with sand. 

93 — 96 . Yellow sand inclining to clay. 

97 * — >100 Blue clay with yellow sand. 

101 — 102 Lead coloured clay, with yellow 

sand. 

103 — 105 . , Slue and yellow clay, with yel- 

low sand and a little conker. 
106 — 107 Stiff blue, inclining to yellow 

clay, with yellow sand, and a 
little conker. 

108 — 113 , . The same, without the conker. 

114 — 118 Stiff deep yellow clay, with a 

little yellow sand. 

119 — 122 Soft deep yellow clay, with more 

» yellow sand. 

123 — 125 Coarse greenish yellow sand. 

126 — 127 The same, with a little yellow 

clay. 

128 — 131 Coarse dark grey sand. 

132 — 0 The same, red and grey. 

133 — 138 Dark grey sand, with a little 

talc, the sand getting coarser 
downwards. 

139 — 140 Coarse dark grey sand. 

At this depth the boring tackle having several times 
given way, and the borer remaining unexpicable from 
the ground, the further prosecution of the experiment 
was abandoned. The different strata, through whifh 
2 n 
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it penetrated, have furnished the following observa- 
tions. 

1. The primary object of getting at springs of fresh 
water entirely failed, of which sanguine expectation had 
been formed by the projector of the experiment, grounded, 
as it should seem, upon the common opinion*, that the 
soil of all the lower part of Bengal was particularly 
moist and full of springs ; an opinion, which this experi- 
ment, if it can be taken as affording any criterion of the 
soil throughout the vicinity of Calcutta , has so far happily 
discountenanced. The first appearance of a ivy damp 
was at the depth of 7 1 feet, in a reddish clay with a 
quarter of sand, and below 76 feet the earth was as dry 
as before ; though the borer must have descended nearly 
to the level of the sea, which as the crow flies, cannot 
exceed 70 miles in distance, while the fall of the river is 
commonly computed atone inch a mile, according to its 
bendings. 

2. The damp of the climate, not being attributable to 
the moist nature of the soil, nor affected by it, otherwise 
than as an admixture of saltpetre in the soil may lie sup- 
posed to have some influence on the exhalations from the 
surface, must be looked for principally at least from 
causes upon or above the surface ; to the want of a ge- 
neral system of drainage in a level country, and the 
luxuriant vegetation, with inadequate openings through 
the woods for ventilation, which prevent or impede the 
copious falls of rain at the periodical season, and not un- 
frequently at other times, from running off properly. The 
heavy dews at other seasons, are not probably more than 
sufficient to supply the daily exhaustion of the sun, and 
would rather contribute to the healthiness of the climate. 
All that seems to be w anting therefore is surface drain- 
ing upon a general plan, and the cutting of broad straight 
roads through the woods, as much as possible in the 
direction of the prevailing winds. The acknowledged 
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improvement of the climate in and about Calcutta , of 
late years, appears to be the natural result of the superior 
attention which has been paid by the local police to these 
two objects, the benefits of which will be extended with 
the extended application of the same means. The cul- 
ture of rice could only be partially, if at all, affected by 
it, and the neighbourhood of towns and populous villages 
would be much improved by substituting the superior and 
more wholesome cultivation of potatoes, which seem to 
•be springing into general use every where with the in- 
creasing population of the world. 

3. On the deepening of the great tank at the begin- 
ning of the Chowringhee road in the last year, there was 
found a quantity of decayed wood at the depth of 35 feet 
below* the surface, which was imagined at the time to be 
an accidental circumstance, of which no satisfactory ac- 
count could be obtained : but the borer, in this experi- 
ment, having perforated rotten wood in a stratum of blue 
clay from the depth of 32 to 52 feet, at the distance of 
half a mile from the former spot, gives reason to suppose 
that tl\e remains of an ancient forest forms a substratum 
of a more general extent at this depth, and supports the 
theory, which has been drawn from the like discoveries 
in different parts of the w r orld, that some great convulsion 
of nature, probably the deluge, prostrated and covered 
the ancient forests. 

4. The finding of this layer of rotten wood between 
layers of coal, seems to support the supposition, that coal 
is a formation from wood, probably gradual ; the middle 
parts being the last transformed : or possibly the trans- 
forming principle, if lying in the adjacent earths, may 
have been in this instance exhausted before it reached the 
middle part of the wopd. 

5. There is no trace of any volcanic matter throughout 
all the different strata penetrated by the borer to^he 

2 n 2 
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depth of 140 feet ; which renders it probable that the 
shocks of earthquakes not unfrequently felt in this part 
of Bengal , (whether such phenomena proceed from the 
direct action of fire, ‘'or from the sudden contact of heated 
substances with water in the bowels of the earth, thereby 
expanding into vapour ; and not merely, according to 
Doctor Stukely’s hypothesis, from electrical shocks 
on the surface,) do not proceed from any very proximate 
cause*; and the general feebleness of those shocks leads 
to the hope that the cause is remote, and consequently 
that the effect is not likely to be severe. The Monghir 
hills, which are said to contain volcanic matter, are at the 
distance of about 300 miles. 



XIII. 


Statistical View of the Population of Burdwan u 8$c. 


By W. B. BAYLEY, Esq. 


H. T. COLEBROOKE, Esq. 

PRESIDENT OF THE ASIATICK SOCIETY . 

SIR, 

X HAVE the honour to submit to the Asiatic k Society, 
the accompanying statements arranged principally from 
materials which I collected in the year 1813-14, while in 
charge of the office of judge and magistrate of the district 
of Burdwan . 

The document, marked No. 1, exhibits an abstract 
statement of the population of 98 towns and villages 
situated in some of the western districts of, Bengal, pro- 
cured with the view of ascertaining the general average 
proportion of inhabitants to each dwelling. 

The document, marked No. % contains an abstract 
statement of the total number of dwelling-houses respec- 
tively inhabited by Hindus and Mahomedans in the 
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district of Burdwan , arranged under the head of the 
several police jurisdictions. 

The paper, marked No. 3, exhibits an abstract 
classification of the Hindu inhabitants of 26 villages in 
the district of But'dwan, arranged under their respective 
castes or professions. 

The paper, marked No. 4, exhibits the average price 
of some articles of common consumption in the town of 
Calcutta , in each year from 1753 to 1814. 

The papers, respectively numbered 5, 6, and 7/eontain 
statements of the average price of rice and some other 
articles of consumption in each year from 1783 to 1814, 
at the towns of Surul and Elambazar, in the district of 
Btrbhum , and at the town oiMancaiir , in the district of 
Burdwan . 

I proceed to offer such remarks, in explanation of each 
of the annexed statements, as appear necessary. . 

No. 1. The detailed enumerations, from which this 
paper is formed, were obtained partly through the 
agency of some respectable native proprietors of estates 
with whom I was personally acquainted, and partly by 
the aid and influence of European gentlemen residing in 
the several districts, from which the returns have been 
furnished. 

I have reason to be satisfied that few of these returns 
are inaccurate, and none of them materially so. The 
towns and villages included in this paper are situated in 
Various parts of the districts of Burdwan , Hughli . Mid- 
napur , Btrbhum, and the Jungle Mehals. They differ 
in their size, opulence, and other circumstances ; some of 
them are market-towns or places* of established mantr- 
factures ,* some are principally inhabited by Hindus } arid 
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others by Mahomedans ; some are heavily assessed, others 
again are nearly rent-free. 

Under these circumstances an accurate average of the 
proportion of inhabitants to each dwelling, throughout the 
district of Bur divan, may be deduced from the annexed 
abstract ; and as there exists no very material difference 
in the state of society, the same average may probably be 
considered to be generally applicable throughout Bengal . 

It is scarcely necessary to observe that many dwellings, 
especkhy those of the more opulent classes of inhabit- 
ants, include several distinct buildings, huts, or out-offices 
within one enclosure; and frequently contain distinct 
families of several brothers or other near relations. A 
dwelling of this description, whatever may be the number 
of buildings included in it, is intentionally considered and 
rated as one dwelling, both in this statement and in that 
marked No. 2, exhibiting the total number of dwelling- 
houses in the district of Burdwan . With reference to 
these circumstances, the proportion of 5 J inhabitants to a 
house, resulting from the general average of the paper 
marked No. 1, appears smaller than might have been 
reasonably expected, and is, in fact, less than the average 
proportion of inhabitants to each house in England. 

The number of males appears from the statement to 
be somewhat greater than that of the females, being 
82,285 of the former, to 81,149 of the latter. The po j 
pulation returns of other countries generally exhibit a 
larger number of females than of males ; in England , 
however, if the males employed in the army and navy be 
included, the sexes are very nearly equal in number. 

No. 2. The statement, marked No. 1, having furnished 
me with the average proportion of inhabitants to each 
dwelling, I proceeded to ascertain the actual number of 
dwelling-houses in the district of Burdwan , distinguish* 
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ing them as occupied by Hindus and Mahomedans 
respectively. 

The proprietors of every mauza or village in the dis- 
trict, or their resident agents, were furnished through the 
police officers of each division with a form in the Bengali 
language, intended to shew the name of the village, of 
the pergannah , and of the police jurisdiction, the total 
number of dwelling-houses in each village, and the num- 
ber occupied by Hindus and Mahomedans respectively. 

Such instructions and explanations were at the same 
time furnished as appeared necessary to prevent Mistakes 
and omissions, and to remove all grounds of suspicion 
and jealousy on the part of the inhabitants. The pro- 
prietors, farmers, or their resident agents were directed 
to supply the information required, and to insert it in 
the form with every possible attention to accuracy. The 
statements, after being so prepared, were attested by the 
proprietor or his agent, and by some of the mendels or 
most respectable inhabitants of each village ; and were 
then delivered to the police officers of the jurisdiction, by 
whom they were arranged alphabetically under the head 
of each pergannah. 

I believe that the returns have been generally prepared 
with due care and accuracy ; and I met with no instance 
of reluctance, on the part of the proprietors or their 
agents, in communicating the information required. 

According to the statements so furnished, the district 
of Burdwan contains 262,634 dwelling-houses, of which 
218,853 are occupied by Hindus , and 43,781 by Maho- 
medans ; allowing 5\ inhabitants to each dwelling, the 
total population of Burdwan will amount to 1,444,487 
souls. The area of the district, of Burdwan , as its 
boundaries are at present arranged, comprises about 
2,400 Ehglish square miles. On an average, therefore, 
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each square mile contains a population of more than 600 
persons. 

The total population of England gives an average of 
near 200 inhabitants to each square mile; but if some par- 
ticular counties are selected, the proportion will be found 
to approximate much more nearly to that of Burdwan . 
The county of Lancaster , for instance, contains about 
1,800 square miles, and its population in the year 1811 
amounted to 856,000, furnishing an average of 476 
inhabitants to a square mile. 

It'should be observed, however, that the district of 
Burdwan is one of the most productive and highly cul- 
tivated portions of the British territories in India, and 
that it contains scarcely my jungle or waste land. 

The materials, from which I have calculated the popu- 
lation of the district of Burdwan , appear to be sufficiently 
solid and accurate for every practical purpose ; and I am 
satisfied that the total population of British India and 
the proportion of Hindu to Mahomedan inhabitants 
might Jbe ascertained in a similar manner with little diffi- 
culty or inconvenience. 

The result of such a general inquiry, conducted on uni- 
form principles, would not merely be gratifying to public 
curiosity, but might eventually prove of great practical 
importance in the improvement of the police, and in the 
general administration of the extensive territories subject 
to the British government in India. 

No. 3. This statement exhibits the total Hindu po- 
pulation of 26 villages in the district of Burdwan ; the 
inhabitants are classed under the heads of their respective 
castes or professions,, and according to their ages; the 
males as being above or below 16 years of age, the 
females as above or below 12 years of age ; the* villages, 

> 
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from which this abstract was formed, were selected in 
preference to others as containing more than the usual 
proportion of Hindu inhabitants ; the statement shews 
almost all the classes and professions into which the 
Hindii population is generally divided in the western 
parts of Bengal , but it cannot be considered to furnish 
any accurate average of the proportions which the differ- 
ent classes bear to each other : it may be remarked that 
the proportion of females to males is generally larger in 
the higher classes, while in the lower classes the males 
are more numerous than the females. 

* No. 4. This statement has been prepared from ac- 
counts preserved in a respectable Hindk family in Cal- 
cutta. The average is deduced from the sum total an- 
nually expended in the purchase of each article for the 
ordinary consumption of that family, compared with the 
total quantity of each article purchased within each year. 

No.5. Iain indebted for this document to Mr. Cheap, 
the commercial resident at S 'iirul ; it contains the current 
prices of coarse and fine rice, of salt, oil, ghee, molasses, 
and turmeric, in the month of Pus, during the .last 30 
years at. the town of HkriiL 

No. 6. The accuracy of this statement, which was 
obligingly furnished to me by Mr. Erskine, a gentle- 
man residing at Elambazdr , in the district of Birbhfom, 
may be relied upon. The difference in the price of rice, 
in the respective months of Pus and A'sdrh of each year, 
is worthy df observation : a similar variation of price at 
those periods is general throughout the interior of the 
western districts of Bengal , and is a source of abundant 
profit to the more opulent mahajans or speculators in 
that article, and of considerable injury to the indigent 
classes of cultivators: these last are generally in debt to 
the village mahajans ; they procure rice for seed and for 
the consumption of their families, either by a ruinous 
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mortgage of the ensuing crop, or at an exorbitant rate of 
interest in the month of A'sarh , a period when the price 
is almost uniformly higher than at any other period. In 
Pits, when the principal harvest is gathered, they are 
under the necessity of immediately disposing of the pro- 
duce of their fields, to enable them to discharge the heavy 
instalments of their rent which then become due. They 
have neither resources sufficient to dispose of the grain 
at a distant market, nor to postpone the sale until a more 
favourable period. They are thus compelled to throw 
nearly the whole produce of the village into a confined 
market at the same time, and the only purchasers are 
the maktijam of the village, who are thus able to fix the 
rates almost at their own discretion. This evil is of 
course less felt in the neighbourhood of navigable rivers, 
( Elambazdr is on the banks of the AdjyJ and in the 
vicinity of large towns ; and the price in Calcutta does not 
essentially vary at those seasons wliich,in the interior of the 
country, are respectively the cheapest or dearest periods. 

No. 7. I procured this document from a respectable 
grain merchant residing at the town of Mdncaur , in the 
district, of Burdwan . From the inquiries, which I had an 
opportunity of making on the spot, I have reason to 
» believe that it is prepared with perfect accuracy. 

From the Papers marked Nos. 4, 5, 6, 7, it may be 
observed that the period of ten years, from 1793 to 1803, 
was generally a cheaper period than the ten years pre- 
ceding or following it ; and that the price of rice, and 
generally of other articles, has not experienced any very 
material or permanent augmentation from the year 1 76 1 
to the present time. 

I have the honour to be, 

SIR ’ 

Your most obedient humble Servant, 

W. B. BAYLEY. 

Calcutta, f ^ 

\7th September 1814. 5 TRt KOfftlSWftMT tMIH * 
«UMCH l«WUT£. UYUMB 
IIaDkO* 3UU (M4. 
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No. 1. Returns of the population of ninety-eight villages 
and towns, situated in the western parts of 
Bengal ; procured with the view of ascertain- 
ing the general average proportion of inha- 
bitants to a dwelling. 

No. 2. Statement of the total number of dwelling-houses 
respectively inhabited by Hindus and Miisel- 
mans in the district of Burdimn , arranged 
under the head of the several police juris- 
dictions. 

No. 3. Abstract classification of the whole ntffnber of 
Hindu inhabitants in twenty-six villages of 
Burdwan , arranged under the heads of their 
respective castes or professions. 

No. 4. Annual average price of some articles of common 
consumption in the town of Calcutta in each 
year, from 1753 to 1814. 

No. 5. Average price of articles of general consumption 
at Shrul, from 1783 to 1813. 

No. 6. Average price of fine and coarse rice at Elam -• 
bazar, from 1783 to 1813. 

No. 7. Wholesale price of coarse rice in Pus at Mdn - 
caur, in zillah Burdwan, from 1783 to 1813. 
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No. II. 

STATEMENT of the Total Number of Dwelling- 
Houses respectively inhabited by Hindus and Mu - 
selmans , in the District of Burdwan , arranged under 
the Head of the several Police Jurisdiction. 


Number of 1 
Thannas. 1 

THANNAS. 

Total of 
Mauzas. 

Total of 
Houses. 

Total of 
Houses 
inhabited 
’ y Hindus. 

Total of 
Homes 
inhabited 
by 

Vluselmans. 

1 

o 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

• Catwa 

Cait’hl 

Chand Ghos . . . 

Ban pas 

Balcnshen 

Cue hat 

Mengelcot 

Calna 

Sondah 

Salimabad 

Pubet’hal 

Dignager 

Somander Gher . . 

Bersul 

'Bown of Burdwan] 
and suburbs . . { 
C vital pur 

230 

157 

220 

92 

115 

310 

235 

336 

121 

458 

26*5 

145 

l60 

110 

72 

470 

20,790 
13,04(5 
14,548 
11,554 
9,218 
22,84 7 
19,331 
24,811 
10,934 

29.341 
15,033 
19,814 

8,239 

8,981 

9,805 

24.342 

18,688 

9,923 

11,770 

10,096' 

7,528 

19,786' 

15,954 

20,817 

8,978 

23,188 

12,671 

17,533 

6,049 

6,895 

7,651 

21,326 

2,102 

3,123 

2,778 

1,458 

1,690 

3,061 

3,377 

3,994 

1,956 

6.153 
2,362 
2,281 
2,190 
2,086 

2.154 

3,016 


Total . . 






On an average each police jurisdiction contains about 
218 mauzas. Each mauza about 75 houses, each house 
contains about inhabitants. The proportion of 
Hindus to Mahometans is as 5 of the former to 1 of 
the latter, and of males to females about 100 of the 
former to 98 i>th of the latter. The total number of 
inhabitants in the district, at the average of to each 
house will be 1,444,497. The jurisdiction of this zillah 
includes an area of about 2,400 square miles', and J:he pro- 
portion of inhabitants to a square mile is more than 600* 
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No. III. 

ABSTRACT Classification of the whole Number of Hindu Inhabitants in 
2 6 Villages of Burdwan, arranged under the Heads of their respective 
Castes or Professions. 
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No. iv. 


ANNUAL Average Price of the following Articles of 
common Consumption in the Town of Calcutta , in 
each Year from 1753 to 1814. 
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No. IV. — ( continued j. 
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Or on an average per annum . 
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No. VI. — ( continued ). 





ni 


sal 


Bengal 

Style. 

A. D. 

Pus, weight 
y-4 Sa. 
Ht. per 
Seer : per 
Rupee. 

Pus, per 
Rupee. 

Price, in 
As.ar 
lollowing, 
i#r Rupee. 




£ 

£ 

ji 


£ 

£ 

& 

£ 

2 

1 

A 







■ 





El 


1410 

1803*4 

i 

17 

0 

i 

22 

0 

1 

7 

0 


1211 

1804 5 

i 

12 

0 

i 

17 

0 


a 

0 


1212 

1805 6 

i 

23 

0 

2 

<» 

0 

1 

25 

0 


1213 

1 806-7 

i 


0 

1 

30 

0 

1 

10 

0 


1214 

1807-8 

0 

34 

0 

0 

35 

0 

0 

30 

0 


1215 

1808-9 

1 

14 

0 

1 

17 

0 

1 

8 

0 


1216 


1 

13 

0 

1 

17 

0 

1 

5 

0 


1217 

1810-11 

1 

0 

0 

1 

3 

8 

0 

32 

0 


1218 

1811-12 

] 

0 

0 

1 

3 

0 

J 

4 

0 

: 

1219 

1812-13 

1 

13 

0 

1 

16 

0 

1 

3 

0 

Total of 10 Years. 



13 

0 

0 

.4 

0 

8 

1 1 

19 

m 







Ditto calculated at 80 Sa. Wt. ) 
per Seer j 



11 

30 

2 

12 

33 

3 

10 

20 

4 

Or on an average per annum . . : . 

■ 


1 

7 

1C 


11 


; I 

2 

0 


It is difficult to ascertain a standard for ploughing 
cattle, but to judge from experience since 1793, the 
prices have risen gradually to about 75 per cent, on the 
prices of that year. The hire of coolies during the same 
period has not altered, being 4| and 5 puns per day. 
The rise in wages paid by natives, who cultivate their 
land by labourers, has, however, been considerable ; about 
1793, an able servant received about 4 rupees per 
annum, with his diet and clothing, whereas they now 
receive 6 and 8 rupees yearly, and in some situations 
even more. * 
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No. VII. 

WHOLESALE Price of Coarse Rice in Pus at 
Mducaur, in Zillah Burdwan. 

























XIV, 


Descriptions of Two new Species ofSARcoLOBUs, and 
of some other Indian Plants. 


By N. WALLICH. 


F EW genera of plants are more difficult to be ex- 
amined and ascertained than those which constitute the 
Asclepiadece : a family which has lately been established 
and most excellently described by the librarian to the 
Linnean Society, Mr. R. Brown, in a paper inserted 
in the first volume of memoirs of the Wernerian Natural 
History Society. This difficulty is owing to the general 
intricacy and frequent minuteness of their sexual organs 
and to their succulent habit, which often materially 
affect their appearance after they have undergone the 
process of drying. It is, therefore, highly desirable that 
as many as possible of them should be examined in a 
fresh and native state. Under this impression, I trust, 
that the following descriptions and drawings of two 
plants, belonging to a very interesting and singular genus 
established by Mr. Brown, may not be unacceptable 
to lovers of botany. Both of them were brought to me 
a short time ago from*the Sunderbans, and introduced 
into the Botanic Garden at Calcutta, wherq they thrive 
very well at a place which is daily irrigated by the tides 
of the brackish water of the river Hoogly. 
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Petioli teretes, graciles, supra sulcati, foliis triplo bre- 
viores. 

Racemi extra axillares, corymbosi, multiflori, longitudine 
petiolorum, raro divisi. 

Pedunculus pubescens. Pedicelli clavati, spiraliter rachi 
incrassatae inserti, basi bracteolis tribus caraosis trian- 
gularibus. m 

Flores parvi, extus albicantes, puberuli. 

Calyx quinquefidus. Laciniae acutae, ciliata?. Granula 
quinque in fundo. 

Corolla rotata, quinquifida. Laciniae ovatae, acutae, supra 
villosae, punctulis seriatis purpureis. 4 

Corpus stamineum aurantiacum. Anthem obtusae, mem- 
branula nivea marginal. Masses pollinis respectu 
pans divergentes. 

Ovaria et Styli ut in genere. 

Stigma omnino occultum antheris. 

Folliculus globosus, hinc leviter carinatus obliquus, car- 
nosusj diametri quadripollicaris, vertice basique retu- 
sus. Cortex cinereus, asper a punctis innumeris 
elevatis callosis farinosis. Caro fungosus, albus, ad- 
modum lactescens. Tunica interna chartacea, laevis- 
sima. 

Receptaculum album, fungosum, cultriforme, dorso con-# 
vexum, vertice subglobosum et notatum seriebus cica- 
tricularum longitudinalibus, quibus inseruntur semina ; 
basi laeve. 

Semina numerosissima, retrorsum imbricata, globum foR 
mantia exactissime cavitatem folliculi replentem, ob- 
ovata, pollicaria, leviter convexo concava, lsevissima, 
ferruginea, disco dilutiora, a pressura lineata, margine 
acutissima. 

Cotyledones obovatae, basi leviter retusae. 

SARCOLOBUS carinatus Wall. 

S. foliis ovalibus oblongisque, sulScamosis, corollis laevi- * 
bus, folliculis oblongis lasvibus acutis subtua carinatis. 

Habitat cum antecedente. . , < ; ; 
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Frutex praecedenti similis sed minor. 

Rami longissimi, gracillimi, laxi, penduli, articulis inferi- 
oribus saeperepentibus. 

Folia breve petiolata, lato-ovata, utrinque acuta, vel obo- 
vata subretusa, adultiora oblonga, pollicaria ad tripolli- 
caria, crassa, camosa, utrinque laevia, basi papilloso- 
glandplosa, avenia, subtus in can a. 

Petioli teretes, supra sulcati, unguiculares, pubescentes. 

Racemi extra-axillares parvi. 

Bracteola ad basin pedicellorum triangulares. 

Floras parvi, glaberrimi. 

Calyx quinquepartitus. Laciniae oblongse. Gramla 
quinque exigua. 

Corolla rotata, plana, laevis, ex viridi lutea, supra punc- 
tis seriatis purpurascentibus, versus faucem tuberculis 
quinque minuds. , 

Corpus stamineum, Ovaria et Styli ut in genere. 

Stigma vertice nudum. 

Folliculus oblongus, utrinque attenuatus,leviter arcuatus, 
acutus, subventricosus, coriaceus, laevis, supra planius- 
culus, carinis duabus quatuorve lateralibus sinuosis 
angqstis, pollices tres longus, maturitate flavus viridi- 
maculatus. Loculamentum ovatum, acutum. 

Receptaculum subcylindricum, arcuatum, acuminatum, 
seriebus octo cicatricularum, totidemque foveolis nota- 
tum. 

Skmina retrorsum imbricata, unguicularia. 

observation. Though both these plants grow abund- 
antly every where in the jungles of the extensive Sun- 
derbans, 1 have not been able to ascertain satisfactorily 
their native names ; nor have I succeeded in tracing 
any synonymes of them. They seem even to havo 
escaped the notice of that most acute observer and 
botanist Doctor Roxburgh. They are very distinct 
by their flowers and t fruits. Their leaves are less dif- 
ferent, and vary.much in the last species from ova} to 
almost linear. S. carinatus is altogether a slenderer 
and smaller shrub. The spongy flesh of its reeeptaeles 
2 p 2 
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Pedicelli sparsi, patentissimi, teretes, bipollicares, apice 
bracteola una vel duabus subulatis, superiores sensim 
breviores. 

Flores magni, candidi, demum lutescentes. 

Calyx tubulosus,ad dimidium quinquefidus, limbo reflexo. 
Laciniae lanceolatae, concavae, unguiculares, mem- 
branula tenui alba in duos lobos connexae. 

Corolla pentapetala, patentissima. Petala pollicaria, 
ovata, crenata, undulata, basi in unguem linearem 
longitudine laciniarum calycis attenuate, sericeo- 
barbata, margine intusque glabriora. 

Stamina octo, fauci calycis inserta. Quinque sterilia 
capillaria petalorum unguibus breviora : quofum duo 
instructs, rudimentis antherarum. 

Filamenta fertilium cylindrica, carnosa, arcuata, petalis 
longiora, basipilosa. 

Antherce magnae, luteae, oblongae, incumbentes. 

Ovarium tubo calycis hinc adnatum, oblongum, dense 
lanatum. 

S/tytoadscendens, staminibus longior, sanguineus, pilosus. 

Stigma capitatum, viride, laeve. 

Legumen oblongum, lignosum, pedale, digitos tres latum, 
compressum, apice rotundatum cum stylo oblique brevi, 
basi parum angustatum, marginibus rectilineis, tomento 
ferrugineo denso mollissimo vestitum, sex-ad octolocu- 
lare. Dissepimenta lignosa, brevia. Loculamenta 
Iaevissima, polita, vix ultra tertiam latitudinis partem 
occupantia. 

Receptaculum , Funiculi magni, triangulares, valde com- 
planati, coriacei, e sutura externa descendentes, apice 
semilunari truncata. 

Semina solitaria, subrotunda transversaliter parum oblon- 
gata, pollicaria, compressa, utrinque planiuscula, 
Iaevissima, nitida, stria ocellari obsoleta submarginali. 
Umbilici fenestra in parte exteriore superiore excavata 
semilunaris. 

Integumentym simplex, durum, coriaceum. 

Albumen durum, tenue, aqueo-album. 

Erftbryo rectus, lutescens. Cotyledones magnae, amyg- 
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dalinae, flavescentes, planas basi, leviter sigmoideae, 
obsolete nervosae, laevissimae. Plumula minima. 
Radicula conica, centrifuga. 

Observation . This is one of the most stately and gigantic 
climbers in the world ; its stem often measuring 
eighteen inches in diameter and its branches covering, 
and at last suffocating, the largest trees. The flowers 
are beautifully white, becoming yellowish before they 
decay. Its profuse and elegant foliage is employed 
by the natives to cover their huts, umbrellas, &c. ; uses 
for which the strong and leathery texture of the leaves 
renders them exceedingly well qualified. The cotyle- 
dons rfre not unpleasant to the taste, and are eat by the 
natives. 

Hindustani name Maula . A man, who has seen the 
tree at both places, tells me it is called LatA Kanchand 
at Monghyr, in Nepal Bhurla . 

Flowering time , the hot and rainy seasons. The pods 
take nine months to ripen. 


EXPLANATION OF THE PLATES . 


SARCOLOBUS globosus. 

Fig. a. a. Front and back view of a flower. 

b. Calyx opened, exhibiting its small glan- 

dular bodies, and the ovaria. 

c. Corpus stamineum. 

d. The same, with the anthers removed, more 

magnified. 

i. Fruit, natural size, 

k. The same, opened. 

e. e. Seeds viewed from both sides. 

f. The same, transversally divided. 

g. The same, longitudinally divided, shotting 

the albumen. 

h. Embryo, natural size. 
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SARCOLOBUS carinatus. 

Fig. a. a. 

Flower. 

b. 

Corpus stamineum. 

c. 

Internal side of the anther, shewing the 
cells. 

d. 

Fruit. 

e. 

The same, longitudinally divided. 

f. 

Seeds attached to the receptacle. 

g- 

Receptacle. 

h. h. 

Seeds. 

CAMPANULA dehiscens. 

Fig. a. 

Coral. 

. b. 

Calyx and stamens. 

c. 

A detached stamen. 

d. 

Pistil. 

e. 

Transversal section of the ovarium. 

f. 

Capsule. 

g- 

The same, divided transversally. 

h. 

The same, opened so as to shew a locu- 
lament. 

BAUHINIA 

racemosa. 


Fig. a. b. Calyx and sexual organs. 

c. c. Petals. 

d. Legume. 

e. Seed with its funiculus. 

f. g. The same, in a germinating state. 


THE END OF THE TWELFTH VOLUME. 
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RULES 

OF 

THE ASIATIC K SOCIETY. 


The following is an abstract of the llules of this In- 
stitution, which are now in force ; including those printed 
in the Appendix to the sixth and subsequent Volumes of 
the Society’s Transactions : 

Original Rules adopted from the Founders Discourse , 

1 5th February , 1784 . 

1. That the institution he denominated the Asiatick 
Society : that the hounds of its investigations be the geo- 
graphical limits of Asia ; and that within these limits, 
its inquiries be extended to whatever is performed by 
man, or produced by nature. 

2. That weekly meetings be held for the purpose of 
hearing original papers read, on such subjects as fall 
within the circle of the Society’s inquiries. 

3. That all curious and learned men be invited to send 
their tracts to the Secretary ; for which they shall im- 
mediately receive the thanks of the Society. 

4. That the Society’s researches be published annu- 
ally, if a sufficiency of valuable materials be received. 

5. That mere translations of considerable length be 
not admitted, except of such unpublished es§a^s or 
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treatises as may be transmitted to the Society, by native 
authors. 

6. That all questions be decided on a ballot, by a ma- 
jority of two-thirds, and that nine Members be required 
to constitute a Board for such decisions. 

7. That no new Member be admitted who has not 
expressed a voluntary desire to become so ; and in that 
case* that no other qualification be required than a love 
of knowledge, and a zeal for the promotion of it. 


Subsequent Resolutions of the Society, which are in force . 

8. That the future meetings of the Society be held on 
the fast Wednesday of each alternate month ; viz., in the 
months of February , April , June , August , October , and 
December , at nine o’clock in the evening. 

9. That if any business shall occur to require inter- 
mediate meetings, they may be convened by the* Presi- 
dent ; who may also, when necessary, appoint any other 
day of the week, instead of Wednesday , for the stated 
meetings of the Society. 

10. That as it may not always be convenient for the 
President to attend the meetings of the Society, a certain 
number of Vice Presidents be elected'annually. 

1 1 . That in case the President and the Vice Presidents 
should be absent at any meeting, a quarter of an hour 
after the fixed time, the Senior Member present shall 
take the chair for the evening. 

12. ‘ That $very Member of the Society have the pri- 
vilege of introducing, as a visitor, any gentleman who is 
not usually resident in Calcutta. 



RULES OF THE SOCIETY. 


iii 

1 3. That, with a view to provide funds for the necessary 
expenses of the Society, an admission fee be established, 
to consist of two gold mohurs, payable by every Member 
on his election ; and that each Member of the Society, 
resident in India, (honorary Members excepted,) do also 
contribute a gold mohur quarterly, in the first week of 
January , April, July , and October. Any Member, 
neglecting to pay his subscription for half a year after it 
becomes due, to be considered as no longer a Member 
of the Society. 

1*4. That a Treasurer be appointed. 

15. That in addition to the Secretary, an assistant 
Secreta^, and a Librarian, be also appointed. 

16. That a Committee of Papers be appointed, to 
consist of the President, Vice Presidents, Secretary, and 
nine other Members, to be elected annually ; and that 
any number, not less than five, be competent to form a 
Committee. 

1 7: That this Committee select from the Papers com- 
municated to the Society such as may appear proper for 
publication ; and superintend the printing of the Society s 
transactions. 

1 8. That the Committee of Papers be authorized to 
draw upon the Treasurer for any sums requisite to defray 
the expense of publishing the transactions; and that 
an order, signed by a majority of the Committee, be a 
sufficient warrant to the Treasurer for paying the same. 

19. That the Committee of Papers be authorized to 
defray any small contingent expenses, on account of the 
Society", which they may deem indispensable 

* _ • 

20. That the agents of the Society in England be 
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desired to purchase and forward for the Society’s Library, 
books of science and oriental literature published in 
Europe , taking care that those purchases at no time 
exceed the funds arising from the sale of the Society’s 
publications. 

21. That the Committee of Papers be requested to 
furnish the Agents in Europe , with such further in- 
structions as may appear requisite for their guidance in 
the selection of books proper to be placed in the Library 
of the Society. 

22. That it will be proper to publish, with each volume 
of the Researches, a list of such oriental subjects as may 
be considered in the light of desiderata ; to be prepared 
by the Committee, from lists submitted to the Society, 
by the Members, or others. 

23. That as a testimonial to the merit of the best pa- 
pers, communicated to the Society, on the subjects -pro- 
posed as desiderata , the author, when not a member of 
the Society, be presented with the volume of Researches, 
wherein such paper is contained ; accompanied with a 
complimentary letter from the Secretary, in the name of 
the Society. 

24. That every subscribing Member of the Society be, 
on application, furnished with a copy of the 12th volume, 
as well as of any future volumes of the Society’s Trans- 
actions, in return for his contributions, without any further 
payment. 

25. That with a view to the more general circulation 
of the Asiatick Researches in India , the price of the 
12th and future volumes, to non-subscribers, be fixed at 
a gold mohur ; # and that if several volumes of different 
years' be pur<*hased together, they be sold at ten rupees 
each, 
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MUSEUM. 

$6. On the 2d February , 1814, the Society deter- 
mined “ upon forming a Museum for the reception of 
all articles that may tend to illustrate oriental manfiers, 
and history ; or to elucidate the particularities of nature 
or art in the East.” The following Resolutions were at 
the same time passed upon the subject : — 

27. That this intention be made known to the public, 
and that contributions be solicited of the undermentioned 
natyre : — 

1 . * Inscriptions on stone or brass. 

2. Ancient monuments, Mohammedan or Hindu . 

v 3. Figures of the Hindu deities. 

4. Ancient coins. 

5. Ancient manuscripts. 

6. Instruments of war peculiar to the East. 

V 7. Instruments of music. 

v 8. The vessels employed in religious ceremonies. 

9. Implements of native art and manufacture, 
&c. &c. 

IQ. Animals peculiar to India, dried or preserved. 

11. Skeletons or particular bones of animals pe- 

culiar to India. 

12. Birds peculiar to India , stuffed or preserved. 

18. Dried plants, fruits, &c. 

14. Mineral or vegetable preparations in Eastern 

pharmacy. 

15. Ores of petals. 

16. Native alloys of metals. 

17. Minerals of every description, &c. &c. 

28. That the names of persons contributing to the v 
Museum dr Library of the Society, be hereafter published 
at the end of each Yolume of the Asiatick Researches. 

29. That the halt on the ground-floor ofethe Society’s 

2 0 
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house be fitted up for the reception of the articles that 
may be procured. The plan and expenses of so doing 
to be regulated by the Committee of Papers, and Se- 
cretaiy; and the person under whose superintendence 
the Museum may be placed. 

30. That the expense which may be incurred in pre- 
paring materials, furnished in a state unfit for preservation, 
be defrayed by the Society, within a certain and fixed extent. 

31. That the thanks of the Society be given to Doctor 
Wallich, for the tender of his services; and that he 
be appointed Superintendent of the Oriental Museum of 
the Asiatick Society. 

32. On the 5th April 1 8 1 5, in consequence of Doctor 
Wallich’s being obliged to reside at some distance 
from Calcutta , it was resolved, at his suggestion, to 
appoint a joint Superintendent of the Society’s Museum, 
and Mr. William Lloyd Gibbons, who is also 
Assistant Secretary and Librarian to the Society, - was 
accordingly requested to act as joint Superintendent with 
Doctor Wallich. 

^33. On the 7th June 1815, the Superintendents of 
the Museum were requested “ to return the thanks of 
the Society to the persons from whom any donation to the 
Museum has been received, and to make similar acknow- 
ledgments for any contribution which may be hereafter 

le to the Museum.” 


BIBLIOTHECA ASIATICA . 

The following resolutions were passed, on the recom- 
mendation of the Committee of Papers, under date the 2d 
July 1806. Bpt materials have nflt yet been received 
for publishingypL volume of the work therein proposed. 
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34. That the Society publish, from time to time, as 
their funds will admit of it, in volumes distinct from the 
Asiatick Researches, translations of short works in the 
Sanscrit and other Asiatick languages, or extracts and 
descriptive accounts of books of greater length in those 
languages, which may be offered to the Society,* and 
appear deserving of publication. 

35. That as this publication may be expected gradu- 
ally to extend to all Asiatick books, of which copies may 
be deposited in the Library of the Society, and even to 
all works extant in the learned languages of Asia, the 
series of the volumes be entitled Bibliotheca Asiatica , or 
a descriptive Catalogue of Asiatick Books, with Extracts 
and Translations. 

36. That the Committee of Papers, adopt such means 
as may appear proper, for making the intentions of the 
Society in this respect generally known. 


* Physical and Literary Committees . 

37. At the suggestion of one of the Members of the 
Society,, it was resolved, on the 7th September 1808 ; 
First, That a Committee be formed to propose such 
plans and carry on such correspondence as may seem best 
suited to promote the knowledge of natural history, 
philosophy, medicine, improvements of the arts, an A> 
whatever is comprehended in the general term of physics; 
to consist of such Members as may voluntarily undertake 
to meet for that purpose. Secondly . That a Committee 
be formed in like manner, for literature, philology, history, 
antiquities, and whatever is comprehended under the 
general term of literature . 

38. The following Rules for the two Committee* were 
also adopted by the society, on the 5th October 1808^— 



X 


APPENDIX. 


DONORS. DONATIONS. 
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persaud Thakoor. 

The Digest of Hindu Law, 4 vo\s., by 
H. T. Colebrooke, Esq. 
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A Digest of Mahommedan Law, by 
Captain John Baillie. 

Mishcdt-ul-Masabih, 2 vols., translated 
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A. N. Matthews. 
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1st, by M. Lumsden, Esq. MSS. 
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Moonshee, and Moulovee Jaun ’Ali. 

Dr. T. Lux moo re — Practical Observations on Strictures of 

the Urethra, by Thomas Luxmoorc, 
M.D. 


Dr. Ainslie . . . — The Materia Medica of Hindustan , by 
Dr. W. Ainslie. 

Dr. R. Tytler — A Manuscript Translation of the Koran 

into Hebrew. 

J. Ralph, Esq t — First Number of the Calcutta Magazine. 

J. Atkinson, Esq — Translation of the Episode of Shorab, 

from the Shahn&mah into English 


Verse, by James Atkinson. 

TheLinna;an Society,. — Transactions of the Linnasan Society, 
vols. 7th, 8th, and 9th. 

College ofFoRT W illiam*— Mac&m&t Hariri, by Sheikh Ahmed. 

Najumul Ferkan or Index to the Koran. 

Myser-al M&ni. 

Nefhetul Yemen. 

Surah-ul-logh&t, 1st vol. 

Lumsden’s Arabic Grammar, 1st vol. 

Hediketul Afr&h. 

Captain Lockett's Translations of the 
Miatamil and Shereh Miatamil. 

Lumsden’s Persian Grammar, 2 vols. 

Persian Miscellany, 4th, 5th, and 6th 
voK. 

Shahn&mah of Firdausi, 1 vol. 

Shereh Secandcr Namah, by Maulavis 
Hasan Ali, and Bedr Ali. 

Masir Talibi, hy Munshi Kudrat Ali. 

Gladwin’s Persian , and Hindis and 
English Dictionary, 2 vols. 

Kholasat-ool-Hisab, by Jan Ali, and 
others. 


Kitabul Janay&t, by the Kazi-ul-Kuzz&t. 
Grammatical Principles of Brij Bhaska. 
Refi-us-Sauda, (abridged.) 

Kuliy&t Mir Taki. 

The R&m&yana of Talsidas. 

Baghu Behar, (2d Edition.) 



LIST OF DONATIONS, &C. 
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DONORS. DONATIONS. 

Lataifi Hindi, by Lalu Lai. 

Serfi U'rdu, by Maulavi Amanat-ulla. 

IkRwanus Sasa, by Maulavi Torab Ali. 

B&ramcisa, by Mirza Kazim Ali. 

Captain Roebuck’s Naval Dictionary. 

Dayabhaga. 

Mitacshara. 

Menu Sanhita. 

Siddhanta Caumudi. 

Nalodaya. 

Forster’s Sanscrit Grammar. 

Wilson's Cloud Messenger. 

Carey’s Panjabi Grammar. 

Mohunpersad’s IJriya and English Vo- 
cabulary. 

A Vocabulary of the Burma , Malaya , 
and Thai languages, by the Rev. W. 
Carey, D.D. 

A Vocabulary of the Talinga language, 
by the Rev. William Carey, D.D. 

Translation from the Arabic of the 
Mishcat-ul-mas&bih, 2 vols. by Cap- 
tain A. N. Matthews. 

J. H. Harinoton, Esq.. . — A copy of the Tamul New Testament. 


N. Carlisle, Esq. .... . A copy of the Topographical Dictionary 

of Scotland and Wales, 3d vol. 

Antiquarian Society oe 

London — 1 Copy of the Transactions of the 

Society of Antiquarians of London, 
vol. 17th. 


The Rev. J. Marshman. . — Elements of Chinese Grammar, by the 
Rev. J. Marshman, D.D. 

H. T. Colebrooke, Esq. — -Dictionnaire Historique de Moreri, 8 
vols. 

Fabri Thesaurus Eruditionis, 3 vols. 

Universal History, 7 vols. 

General Dictionary, Historical ahd Bio- 
graphical, 10 vols. 

Lord Bacon’s Works, 5 vols. 

Locke’s Works, 4 vols. 

State Papers, by the Earl of Clarendon, 
1st and 3d vols. 

Papers presented to the House of Com- 
mons, relating to East India Affairs, 
4 vols. 

India Tracts, 7 vols.* 



XIV 


APPENDIX. 


DONORS. 


DONATIONS. 

East India Charters, 

Orme’s War of Hindustan , 2 vols. 
Orme's Fragments. * 

Thevcnot’s Travels to the Levant. 
Forster’s Travels, vol. 1st. 

Voyage dans Le Nord, 2 vols. 

Voyage dans La Suisse Occidentale, 
2 vols. 

D'Ulloa, voyage de L’Amerique. 
Lettres Edifiantes, 26 vols. 

Geographie Ancienne, 3 vols. 
Memoires Othomanes, 2 vols. 

Young on Agriculture, 2 vols. 

Opera Philosophica et Mathematica. 
Halley's Astronomical Tables. 

Harris’s Optics. 

Costard's Astronomy. 

Theoria Lunae juxta systema Newtoni- 
anum. 

Idees sur la Meteorologic, 2 vols. 

Des Globes et Spheres. 

Hutton’s Theory of the Earth. 
Whitehurst on the Earth. 

Cavallo's Treatise on Air. 

Cavallo on Electricity, 3 vols. 
Modifications de l'Atmosphere, 4 vols. 
Fourcroy’s Chemistry, 5 vols. , 
Berkenhout’s Philosophical Chemistry. 
Chemical Essays, by Chas. W. Scheele. 
Dissertations on Elective Attraction. 
Torberni Bergman, Opuscula Physica 
et Chemica, 5 vols. 

Cavanfs'Revolutions of MedicalScience. 
Philosophical Magazine, 2 vols. 
Meninski Thesaurus, 5 vols. 
Descriptions of the Ahwal Velayai. 
Rauzatul Ahbab, 2 vols. 

Mearajul Nabuat. 

Hadikat-us-safa, 3 vols. 

Allum Arai Abbasi, 3 vols. 
Description of the Deccan. 

Syr-al Mutakharin. 

Mezheb-ul Ajaib. 

History of Hindustan , fyc. by Gholam 
Husein Khan. 

Resdli Najtim. 
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DONORS. DONATIONS. 

History of Nawab Aliverdi Khan. 
Suras&gar. 

Akhlak Nasri. 

Hadikatul Hakikat. 

Akber Namah. 

Ibrut Namah, 4 vols. 

Tazkeri Ulema. 

Jahangir Namah. 

A Resala, by Kazi-ul-Kuz&t. 

R&ja Tarangim. 

Lil&vati. 

An Arabic Dictionary. 

Diwan Bedil. 

Tarikh Kutubshahi. 

Nasiri A'safee. 

History of Beharamgbr. 

Diwan Jejuli Erk. 

San&ya Bedaya. 

Nigaristan. 

History of Mohammed and his Com- 
panions. 

Tibkat usufa. 

Taimur Namah. 

The Munshi's Journal in Webb's Tour. 


LIST OF DONORS AND DONATIONS 


TO 

The Museum of the Asiatick Society . 


DONORS. DONATIONS. 

The Countess of LounoN 

and Moira —A Chinese Pheasant, stuffed. 

Two Peacock Pheasants, ditto. 
Specimens of Vitreous Hair, from the 
vulcano on the Island of Bourbon. 

Lady Hood — A Butan Pheasant, or Riip Chand 

stuffed. 

Mrs. Harington — A large collection of Shells from Ceylon . 


Miss F. Harington , , , .i-Various Minerals found between Cnf- 
cvmandy and Rogunatpore, * 

Mrs, Colonel Mackenzie— Specimens of Stalactites, from a cave 
near Gooradera , in the Vetiadoon * 
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Mrs. Gerard ......... .— ^Several Shells from the Isle of France. 

J. Brown, Esq --A set of Side Arms belonging to the in- 

habitants of Napaul , consisting of one 
cutlass, a knife, and a steel and flint 
for striking fire, in a leathern case. 


F. Buchanan, Esq. M.B. A carved Stone containing, numerous 

figures of Buddha, from the ruins 
of Raj agriha , the city of Jarasandha } 
in Behar. 

Three other carved Stones from the 
neighbourhood of the Caratoya river, 
in a southern part of Dindjpur. 

Rev. \V. Carey, D.D. . ,~*-A dried Skin of the Ceylon small Deer. 

A bunch of Branches with nativ6 lack, 
from the district of MidnUpore. 

M. Cheese, Esq A very large Head of the common al- 

ligator, with its skin, dried. 

H. T. Colebrooke, Esq. — One large and three small specimens of 
a species of Madrepore, called by the 
Hindus Dxcaracd-chacra, and held 
in veneration by them as sacred to 
Vishn'u, supposed to be found near 
Dutdracd , in the gulph of Catch. 

Specimens of Crystallizations found at 
Griker, a place of religious resort 
near Chanda } south of Hagpore. 

Two Saligrams found near Muctindfh , 
on the Gandaci river. 

Specimens of Coal from Sy/het. 

A dendrite from the Chumbul river. 

Chrystals from the lulls north of Gita. 

Pebbles from the Sone river. 

Lead ore ; place unknown. 

Specimens of Tabasheer, or manna of 
bamboos, from the hills bordering on 
Sylhet. 

A collection of dried specimens of In- 
dian plants from the Botanic garden 
ftt Calcutta. 

Captain J. CppLiNGWQOP, -'-Specimens of coral from the Isle of 

Frmcc, 

Mr. Da Costa. — Several Shells and Zoophytes from the 

Isle of France , and its neighbourhood. 

G. 'Do^jRE&w.EiLL, £sq. . .t-A ipjtir of *Horns of a hill Cow in the 

* ‘ province of Cuttack , polished. 

J,. iDujuop, Esq, .- ttTwp Skulls of the Rabyrussa, from 
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DONORS. DONATIONS. 

J. H. Harington, Esq. . .—Specimens of Asbestos, from the 
of Good Hope. 

Mr. HeatIey .—Three Zoophytes, place unknown. 

R. Home, Esq. — A Skull of the Cape Antilope. 


Two Rhinoceros’ Horns. 

Three sets of fforns of the Hog- Deer. 
Eight Horns of different species of 
Deer. 

Specimens of the Beak of a species of 
Buceros. 

Ditto of another ditto. 

Six Beaks of different Birds. 

A Beak of the Spoon-bill. 

Two Ostrich Eggs. 

Some Teeth of a small Shark. 

The Tail of a Rattlesnake, dried. 

A hairy Concretion from the stomach 
of a cow. 

A small Harpoon. 

Part of the Skull of a Musk Deer. 

Two dried Fishes. 

Some Tiger Claws. 

Claws of the Amboyna Pigeon, and other 
birds. 

A brass Standish and Pen-Case. 

An iron Style. 

A brass Mirror. 

A silver Pedestal. 

A brass figure of Bhava'ni. 

Five brass casts of Buddhas. 

One ditto of Oakes' a. 

One small ditto, uncertain. 

One ditto of Parvati. 

Another ditto, ditto. 

One ditto of the infant Crishn'a. 

One ditto of Durga', mounted. 

One ditto of Se'sha, resting on the tor- 
toise. 

A wooden medallion of a Buddha, 
with surrounding inscription. 

A brass Bhava'ni, with a lion’s head 
and canopied by S'esha Naga. 

A brass' Vessel. 

A ditto Lamp. 

A crystal Mala. 

An Egg/ 

Specimens of native Sulphur. 
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Specimens of Opal. 

Ditto of Benzoin. 

Ditto of Crystal. 

Ditto of Quartz. 

Ditto of Lapis Lazuli. 

Ditto of Gold Ore. 

Ditto of variegated Marble. 

Ditto of Mica. 

A small Stone cut with the figure of a head 
Three Conch Shells. 

Some Tusks of a Boar. 

Some Tigers' Teeth. 

A small model of a Boat, from the 
Eastern islands. 

Necklaces and Bracelets of Shells, &c. 

from the Eastern islands. 

Fishing Tackle, from ditto. 

A piece of Honeycomb. 

Various Eggs. 

Bracelets of Boars’ Tusks, from the 
Eastern islands. 

An Egyptian Lock. 

A dried Sea-horse. 

A China Flute. 

A set of China chopsticks. 

A China Steelyard. 

Burmah Dominos and Dice. 

Ditto Chessmen. 

The ornamented Prow of a Pegu Boat. 
A Sling from the Eastern islands. 

The bowl of a Chinese Pipe. 

Fishing Tackle from the Eastward. 

Two Trumpets or Pipes. 

Two China Compasses. 

A large Elephant's Tusk. 

A Buffalo's Horn. 

Two khargas or Hindu sacrificial knives. 
'J’wo specimens of Hindustani Mosaic, 
in coloured chunam from Golconda. 
A Tail of the Unicorn. 

A model of a Pegu Boat. 

Another ditto, ditto. 

Ditto of p, Pegu Bathing Tub. 

Two China Pipes. 

Various Hindustani Arrows. 

A brass Hindustani Trumpet, 

A Mameluke Saddle. 



LIST OF DONATIONS, &C. 
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A stone figure of Cali. 

An Elephant’s molar Tooth. 

Colonel C, Mackenzie ..—Two Horns of the Antelope Orcas of 
• Linnjeus, from Africa. 

Eight Statues of Buddha, from the 
upper Provinces. 

Nine silver Coins from ditto. 

James MacKillop, Esq. —A Platypus Anatinus, from NewHolland, 


stuffed. 

H. Maseyk, Esq.. — Some Rhinoceros Hoofs. 

Lieutenant W. Price . . . . — A Hindu marble image of SVrya, or 
the sun. 

R. Richardson, Esq — Three Alligator’s Eggs. 

Captain Taylor — Two Spears from islands inthe South sea. 

Doctor W^llich — A large Skull of an Elephant. 


A smaller ditto, divided by a vertical 
section. 

A ditto, together with a scapula, and 
the four first vertebra colli of a young 
elephant. 

Three Buffalo Skulls. 

Five Rhinoceros ditto. 

A Skull of the large river Alligator. 

Three ditto of the small tank ditto. 

A ditto of a Delphinus Gangeticus. 

A ditto of a Dolphin found near the Isle 
of France. 

Two sets of Sharks’ Jaws. 

Some Fossil Bones and Teeth, probably 
of an Elephant, from the neighbour- 
hood of Serampore. 

A Skull of the Boar. 

Two large and one smaller Tiger Skulls. 

A Skull of a Bear. 

A Skull of the Babyrussa. 

A ditto of a Porcupine from Pegu. 

A ditto of the large river Turtle. 

Two smaller ditto. 

A ditto of a large Indian Monkey. 

A Skull of a smaller ditto. 

A ditto of a Cangaroo from New Holland , 

The Head of a Pelican, stuffed, and a 
lower Jaw of a ditto. 

f Several very large horns of the common 
deer. * • 

The Skull of an Ardea. 

Ditto 9 f a Scolopax. 
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The Skull of an Alcedo. 

A monstrous Skull of a Goose. 

A number of Skulls of Animals not 
specified. 

An entire panicle of the prickly Bam- 
boo (bambusa spinnsa, or Roxb.) 

A ditto of the common Bamboo (bam- 
busa arundifiacca.) 

Some large inflorescences, together with 
ripe fruits of the Madagascar raffia- 
tree (sagus ruffia) 

A ditto of Urania speciosa. 

A large Crystal from Madagascar. 

A variety of Shells and Corals, from the 
Isle of France . 

A young Lacerta Gangetica, in spirits 
of wine. 

Some Abdominal Viscera of a Can- 
garoo, in ditto. 

A Funiculus Umbilicalis of a Bengalee 
child, with large appendices, injected 
with mercury. 

A specimen of a Taenia solium, ex- 
pelled by the bark of pomegranate 
root. 

Another ditto, of a native woman. 

Some flowering branches of Loranthus 
bicolor, in spirits of wine. 

Specimens of various resinous produc- 
tions from the Island of Madagascar. *' 

Some stems of the singular Bauhinia 
anguina Roxb. 

Captain H. Wilkinson . .—Four silver Coins from Hindustan. 

H. H. Wilson, Esq — A Salegram. 

A Siva Linga. 

A Rudrdcsha Mala. 

Specimens of Lead Ore from Monghyr. 

Ditto Copper Ore from Nellorc. 

Ditto of four species of Corundum, or 
Currun Stone. 

Ditto of the Pacheet Stone. 

Ditto of Coal from Burdwan. 

Ditto of Sone Pebbles. 

Ditto of Sand, supposed to contain gold 
dust, from Pontiana. 

Ditto of Santa Clara Copper, highly 
arseniated. 
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NOTE to an ESSAY on the NOTIONS of the 
HINDU ASTRONOMERS, concerning the Pre- 
cession of the Equinoxes: by H. T. Cole- 
brooke, Esq. 

Having rc-considered the passage of Vishn'u 
Chandra, quoted by the scholiast of Brahmegupta*, 
I am satisfied that the corrupt part of the text does not 
relate to the number, which appears complete without it ; 
and I venture with confidence on an emendation, which 
the defect of one syllable in the verse shows to be neces- 
sary, and which perfects the sense. The passage so re- 
stored is as follows : the syllable, which I conjecturally 
re-establish, (and no other correction is atttempted nor 
required,) being distinguished by Italics. 

‘ Tatya chatra bha - chid rudra-crtta-nandash'tac£n- 
davah Ayanasya yugam prbetam Brahmarcadi-matam 
pura. 5 

‘ Its revolution through the asterisms are here [in the 
calpa\ a hundred and eighty-nine thousand four hundred 
and eleven. This is termed a yuga of the solstice, as of 
old admitted by Baahma, Arca, and the rest.’ 

The number of 189,411 complete revolutions, in a 
calpa of 4,320,000,000 years, gives an annual precession 
of 56" 49|"' . 

The age of Vishnu Chandra must.be placed be- 
tween those of A'R y a b h at't a and Brabme'gupta : 

* See page 217- * 

2 K 
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for a passage of the last mentioned author affirms, that 
both he and S'ri'sheVa compiled their Vamhtlia and 
Rdmaca siddhdntas from A'ryabhat't'a, and Vijaya- 
nandi, &c., taking the mean motions of the sun and 
moon, with the lunar apogee and nodes, and other spe- 
cified particulars, from the first of these authorities. To 
determine the period when this original author flourished 
is a material and interesting object of research; not 
only as he was founder of a sect in astronomy, as Puli's' a 
was of another; both of which are noticed by Braiime- 
gupta with their distinctive appellations, but because he 
is the earliest Hindu writer known to have treated of 
Algebra. I shall resume the inquiry in another place. 

I shall here only observe, that Brahmegupta is 
placed by the Astronomers of Ujjayani , in 550 S'aca 
(A. D. 628) ; and that A'ryabhat't'a is considerably 
inoreancient. Munja'la, so frequently mentioned forthe 
doctrine maintained by him concerning the revolution of 
the equinoxes is stated by the Astronomers of Ujjayani 
to have written in the year 854 of the S'aca era (A. D. 
932), as Brahmegupta is in 550 S'aca. These dates 
are furnished in a list of astronomical authorities/ which 
was communicated to the late Dr. William Hunter 
by Hindu astronomers, who assisted his studies, when he 
was* residing at that ancient seat of Hindu astronomy. 
It appears deserving of some confidence, as several of 
the dates which it contains, particularly those of Biioja- 
ra'j and Bha'scara, have been verified. The rest, it 
may fairly be presumed, are likely to be equally correct ; 
and Vishnu Chandra, being anterior to Brahme- 
gupta, must have preceded Munja'la by more than 
three centuries, as the latter did Bha'scara by more 
than tw'o. It is not the only instance, among the Hindu 
astronomers, where the older author has made a nearer 
approach to th$ truth, than his successor. 


* See page 212. 
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When the conclusion of the note at page 252 was 
written, a quotation from A'ryabhat't'a in MunIs- 
wara’s commentary on Bha'scra was overlooked. 
It is the beginning of a passage in the abridgment of 
A'ryabhat't'a, specifying the revolutions of the pla- 
nets. The quotation unfortunately stops after those 
of the moon; which are 57,75 3,334,000, answering to 
4,320,000,000, of the sun. His numbers then come be- 
tween those of the Suryasidd’ hcinta and Brahmegupta, 
in the instances which admit of comparison : and the 
diurnal motions, concluded from them, differ from theirs 
but at fourth minutes. 


NOTE ON PAGE 250. 

To obviate misapprehension, it is necessary to observe, 
that the number of elapsed years of the S'aca era sub- 
joined to A'ryabhat'tVs computation of past time, is 
an addition by the Scholiast of Braiimegupta, in 
course of comparing elapsed time, as reckoned by the two 
authors. For the passsage, which he twice quotes from 
the Dasa-gitica of A'ryabhat't'a, reckons from the 
the beginning of the Calpa to the Bhdrata , which is the 
era of Yudhisk'fhira, and the epoch employed by him, 
without any notice either of S'aca or Sambat . 


NOTE to an E&SAY the CAMPHOR-TREE of 
SUMATRA; by H. T. C. 

Since my return to England I have had the oppor- 
tunity, by the indulgence of Sir Joseph Banks, to 
inspect the specimen in his collection from which the 
younger G/ERTNER,*to whom* it was communicated, de- 
scribed bis Dryobalanops aromatica ; and 1 find that the 
leaves entirelv asrcee, and that it is unquestionably 
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the same species with the Camphor-tree of Sumatra. 
This information actually accompanied the specimen 
seen by Dr. C. F. Gartner, though he has inad- 
vertently referred it to Ceylon for a habitation, and as er- 
roneously alleged, that the bark of the tree is cinnamon. 

The fruit has been also figured' and described by 
M. Corre a DESERRA^Ann, duMus. d’Hist. nat. 10. 
159,) under the name of Pterygium teres ; equally with- 
out any intimation of the tree affording the Sumatran 
camphor. 

As the Pterygium costatum of the same author is the 
Dipterocarpus costatus of the younger Gartner, whose 
publication on both that and the Dryobalanops pre- 
ceded by a year the earliest of Corre'a de Serra’s 
concerning these fruits, it is presumed, that Gartners 
names of both genera will be retained. Whether his 
name of the species now in question shall also be pre- 
served, others must determine. It is, however, to be 
remarked, that the name which was given to it in India, 
before fee identity of species could be ascertained, is the 
most appropriate, c 

The flowers of this plant, in Sir Joseph Banks's 
collection, are in too imperfect a state for description. 
It appears, however, as was to be expected from analogy 
of congeners, that the petals are five, and the stamina 
numerous. It belongs then, as most of the plants of the 
same natural order do, to the class and t>rder Polyandria 
Monogynia. The essential generic character is : — Calyx 
one-leaved, permanent ; enlarged into a gibbous cup, with 
fjye ligulate, long, scariose wings. Corol. five-petalled. 
Capsule, three-valved, one-celled. Seed solitary. Em- 
bryo inverse, without perisperm. 
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